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0. EXECUTIVE SUMMARY 

Hager-Richter Geoscience, Inc. conducted a geophysical sur- 
vey at the Bainbridge Naval Training Center, Port Deposit, 
Maryland, for Ecology and Environment, Inc. of Arlington, Vir- 
ginia in December, 1990. Objective of the survey was to locate 
possible bedrock fractures southwest of an inactive landfill for 
siting a bedrock water well. 

Geophysical field work was preceded by fracture trace 
analysis of aerial photographs taken of the area of interest. 
The field work consisted of VLF (very low frequency) profiling. 

One region in the survey area, at the approximate coor- 
dinates (N3+60, E8+10), is considered promising as a bedrock well 
site based on the results of both fracture trace analysis and the 
VLF survey; therefore, we recommend this area as a possible 
drilling location. 
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1. INTRODUCTION 

Hager-Richter Geoscience, Inc. was retained by Ecology and 
Environment, Inc. (E&E) nf Arlington, Virginia, tn rrnnduct a 
geophysical survey at the Bainbridge Naval Training Center in 
Port Deposit, Maryland. This study was part of a larger RI/FS 
being performed by E&E. Location of the Site is shown in Figure 
'I 
I. 

The geophysical survey consisted of fracture trace analysis 
and very low frequency (VLF) profiling. Objective of the survey 
was to determine the presence and location of possible bedrock 
fractures in an area between two existing monitoring wells at the 
Site to aid in the siting of an additional bedrock well. The 
boring logs for these two wells, lGW-3 and lGW-5, which were 
provided to ,us by E&E, indicate that depth to rock in and im- 
mediately to the north of the survey area is between 20 and 23 
feet, and that the overburden consists of saprolite. 

Hager-Richter geologists Gene Simmons and Jutta Hager per- 
formed the fracture trace analysis during the week of November 
26th. Jeffrey Reid conducted the VLF field survey on December 
5, 1990. All field work was performed at Level D personal 
protection. The field operations were coordinated with and ob- 
served by Mr. Greg Hallford of E&E. The locations of all survey 
lines were selected by E&E. Data were analyzed in the Hager- 
Richter office in Salem, New Hampshire. Original data and field 
notes will be retained in our files for a minimum of three years. 

2. EQUIPMENT AND PROCEDURES 

2.1 General 

In the Northeast, water in the bedrock is stored mainly in 
fractures, and a successful bedrock water well must intersect one 
or more of these fractures. In general the productivity of a 
well depends on the number, size, and geographical extent of the 
fractures tapped by the well. Some fracture systems can be 
traced for miles. A well drilled into the intersection of two or 
more fracture systems, or zones, can produce several hundred gol- 
ions of water per minute. 
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2.1.1 Fracture Trace Analysis. Over the past 10 years, 
fracture trace analysis has been used with increasing frequency 
and with excellent success to locate fracture zones in bedrock 
for siting high yield water wells. Subtle features in aerial 
photographs, termed photolinears, may indicate the presence and 
location of these fracture zones. Intersections of several 
photolinears may be especially promising. Although fracture 
zones produce photolinears, not all photolinears are caused by 
fracture zones. Photolinears may also be caused by such features 
as streams, rock walls, old roads, old paths, edges of formerly 
tilled fields that are now woodlands, and other cultural fea- 
tures. Verification in the field is therefore essential. Since 
the fracture zones usually cannot be verified visually, some form 
of subsurface exploration is required., 

2.1.2 VLF Profiling. An ABEM Wadi VLF receiver was used 
for the VLF profiling survey. The Wadi is a microprocessor con- 
trolled instrument that measures the electromagnetic field 
produced by 'an existing VLF transmitter, typically located at a 
large distance from the site. Both the in-phase and the quadra- 
ture phase components of the secondary magnetic field are 
measured as a percentage of the primary magnetic field and 
automatically recalculated to "current density." The instrument 
is tuned to the VLF station producing the strongest response in 
the direction of the survey traverse. The Wadi has a digital 
memory capable of storing the data for about 6000 stations. 

VLF profiling has been used in many areas to locate 
saturated bedrock fractures. Conductive zones due to saturated, 
commonly clay-filled fractures affect the direction and strength 
of the local field generated by distant VLF radio stations. Such 
effects can be measured with a VLF receiver and are detected as 
anomalies along profiles made perpendiclllar to the expected 
strike of the fracture zone. 

2.2 Site Specific 

The area selected for survey lies roughly southwest of an 
inactive sanitary landfill, between two existing monitoring 
wells, lGW-3 and lGW-5. It is located to the east of State Route 

276 and northeast of a water tower, in the area indicated in 
Figure 2. The ground in the area of survey slopes from the 
northeast to the southwest, with the steepest slope at the north- 
ern end. It is covered by trees and thick, brushy vegetation. 
Portions of the area are marshy. 

-4- 
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2.2.1 Fracture Trace Analysis. The fracture trace analysis 
consisted of examination of aerial photographs of the Site at a 
scale of 1"=400'. All visible photolinears were noted and marked 
on a clear overlay. The locations of intersection of several 
photolinears were also noted. The photolinears are shown in 
Figure 2; these were used as a guide for the orientation of the 
VLF survey lines. 

2.2.2 VLF Survey. The Annapolis, MD station transmitting 
at 22.3 kHZ was used as the source fur the VLF survey. E&E 
cleared and laid out the survey lines, placing stakes every 100 
feet and flags every 20 feet along each line. All locations 
referred to in this report are based on the conventions estab- 
lished by E&E. 

VLF profiles were obtained along 26 lines spaced 20 feet 
apart, oriented northwest-southeast. This direction was judged 
to be more nearly perpendicular to the strike of the possible 
fracture zones based on the orientation of the most prominent 
photolinears. Stations along each line were 10 feet apart. Be- 
cause of the limited size of the survey area, the profiles were 
150 to 200 feet long. Figure 3 is a plan showing the locations 
of the VLF profiles. 

3. RESULTS AND DISCUSSION 

3.1 Fracture Trace Analysis 

The fracture trace analysis indicates the presence of 
several sets of photolinears. The most prominent set is oriented 
approximately northeast-southwest. It is intersected by 
photolincars trending approximately east-west and northwest- 
southeast at the location marked by the open circle in Figure 3. 

3.2 VLF Profiles 

A multi profile plot of equivalent current density for a 
depth of 30 feet is displayed in Figure 4. In this plot, the 
positive, or dark areas, indicate concentrations of relatively 
higher current density. Where such "highs" can be connected with 
straight lines, they are interpreted to trace out bedrock'frac- 
tures. A line connecting such a series of "highs" in Figure 4 
may represent a bedrock fracture system. At the approximate 
coordinates (N3+60, E8+10), marked by an open circle in Figure 4, 
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the "highs" coincide with the intersection of photolinears shown 
by the open circle on the plan in Figure 3. Therefore, we recom- 
mend this location as the most promising drilling site in the 
survey area for the proposed bedrock water well. 

4. CONCLUSIONS 

Based on the results of fracture trace analysis and VLF 
profiling, one region in the survey area, at the approximate 
coordinates (N3+60, E8+10), is considered promising as a bedrock 
well site; therefore, we recommend this area as a possible drill- 
ing location. 
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Figure 1. General location of the Site. 
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Figure 2. Location of the geophysical survey area, showing 
approximate location of photolinears. Area boundaries are ac- 
curate to approximately 25 feet. 
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Figure 3. Plan of the VLF profile lines. Coordinate system 
established by E&E. 'The filled circles mark existing monitoring 
wells. The open circle marks the intersection of photolinears. 
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EJ5 

Figure 4. Multi profile plot of equivalent current density 
at a depth of 30 feet. The line connecting positive areas, or 
"highs," may trace out a bedrock fracture system. The open 
circle marks the area where the intersection of photolinears and 
region of relatively high current density coincide. 

1 

recycled paper 





Geotechnical Data 

A-23 





cc+ . 

. 

I 
’ !. 

‘-. 

i 
i 

. .L . a 

. oz-T: 
* . * . 

‘.\ 
-i 

2 . 

. :- 
I 

‘. . 

\ 
-. . 

. 

0 tn 
J - ret 

. . 
. 

. \  l 

.  .  

\  

. 0,7s . 

. 

. ,-,n, . c’-.’ 

c ,. ‘,. ; L 

c,zi . t . .-._ 

A-25 

. 

recyc!r?d paper 





\. . . 

c 

c.c . 
. A-27 ” 

recych?d paper 





CONTOUR PLOT OF DATA FILE A:\NTCl.REV 

53000.0 54000.0 55000.0 56000.0 57000.0 58000.0 

53500.0 54500.0 55500.0 56500.0 57500.0 58500.0 

.*.*..;...;: ........ 

................. 
: : : ................... 

.................. . . . :. .......... . . .......... 

..................... . . . . . . ... . . .... .... . . 

. . . . ... 

recycled paper 



NTC GRID 1 TOTAL MAG FIELD 

C 
500 

475 

450 

425 

400 

375 

350 

325 

300 

' n 275 t- 
w 250 w 
LL 225 v 

200 

175 

150 

125 

100 

75 

50 

25 

0 

I,=200 GAMMAS 
'L 

I ih I 

0 50 100 150 

(FEET) 
A-30 



NTC GRID 1 COND/VERT 

C 
500 

450 

425 

400 

350 

325 

300 

? 275 

; 250 

LL 225 w 
200 

175 

150 

50 

25 

recyc!ec! paper 

I I.=5 MMHOS/M 

I 
I I 

A 

I 
I 

6 
W 
1 

I 
1 
I 

0 50 100 150 

( FEET) 
A-31 



NTC GRID 1 INPHASE/VERT 

425 

400 

375 

350 

325 

300 

r‘ 275 

CL=5 PPT 
500 

475 

450 

L.J 
w 

250 

LL 225 
v 

200 

175 

150 

125 

50 

0 50 100 150 

(FEET> 
A-32 



NTC GRID 1 COND/HORIZ 

C. I, =5 MMHOS/M 
500 

450 

425 

400 

375 

350 

325 

300 

recycled paper 

, ; 275 

1 250 

km 225 

25 

Y////Y -I\\V 

0 50 100 150 

(FEET) 
A-33 



NTC GRID 1 INPHASE/HORIZ 

500 

475 

450 

425 

400 

375 

350 

325 

300 

- 275 
I- 

w 250 
W 
L 225 
w 

200 

175 

150 

125 

100 

75 

50 

25 

0 

C.I.=5 PPT 

A 

I 
I 

(I) 

Y 
I 
I 
I 

0 50 100 150 

(FEET) 
A-34 



COhT0U-R PLOT OF DATA FILE A:\NTCZ.REV 

50000.0 51000.0 52000.0 53000.0 54000.0 55000.0 

50500.0 51500.0 52500.0 53500.0 54500.0 55500.0 

recycled paper A-35 



NTC GRID 2 TOTAL MAG FIELD 

C.I.=200 GAMMAS 
125 

, 

(FEET> 

h-36 



125 - 

100 - 

75 - 

b 

/ 

/ 

0= 
0 

NTC GRID 2 CONDAERT 

CL-5 MMHOS/M 

recycled paper 

(FEET) 

A-37 

150 

h 

I 

I I, 
L 
0 
7 
I 
I 
I 



NTC GRID 2 INPHASE/VERT 

CL=5 PPT 
125 \ \ 

h 4 

\\\ \ 

0 50 100 150 

A 
I 
I 

( FEET) 

A-38 



NTC GRID 2 COND/HORIZ 

125 

100 

75 

50 

\ 

\ 

25 

0 50 100 150 

C FEET) 

CL=5 MMHOS/M 

A-39 
recycled paper 



NTC GRID 2 INPHASE/HORIZ 

CL=5 PPT 

50 

( FEET) 

A-40 

150 



CONTOUR PLOT OF DATA FILE A:\NTC3.REV 

51500.0 52500.0 s3soo.o 54500.0 55500.0 56500.0 

52000.0 53000.0 54000.0 55000.0 56000-O 57000.0 

recycled paper A-41 



150 

125 

A 

t- 

L-J 75 
W 

NTC GRID 3 TOTAL MAG FIELD 

CL=200 GAMMAS 

25 

0 50 100 150 

(FEET> 

A-42 



150 

125 

50 

25 

NTC GRID 3 CONDAERT 

CL=5 MMHOS/M 

50 

(FEET) 
150 

A-43 



NTC GRID 3 INPHASE/VERT 

CL=5 PPT 
150 

125 

100 

7 

IJ 75 
w 
LL I 
v 

/I 

50 100 

( FEET) 
A-44 

15e 



NTC GRID 3 CONDiHORIZ 

r 
W 
W 
IA- 
V 

Cm I.=5 MMHOS/M 

75 

50 
*- 

0 50 100 150 

(FEET> ' 
recycled paper 



NTC GRID 3 INPHASE/HORIZ 

150 

125 

r 
LLJ 75 w 
LL 
w 

C.I.=5 PPT 

0 50 

(FEET) 
A-46 



’ - 

LINE: 1 Direction: W 
Date: 10-12-92 Time : 11:42 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station: 500 

Station Cond.[mS/m] Inphase [pptl 
-30.682 0.000 13.860 

---> Comment : EAST 
25.000 12.840 
50.000 6.960 
75.000 14-040 

100.000 21.960 
125.000 -4.860 
150.000 16.140 
175.000 15.540 
200.000 16.020 
225.000 5.880 
250.000 9.240 
275.000 0.720 

skipped reading 
skipped reading 
skipped reading 
skipped reading 

350.000 -36.960 
375.000 -11.160 
400.000 -63.960 
425.000 -12.720 
450.000 4.980 
475.000 13.860 
500.000 24.540 

-30.682 
5.563 

-30.682 
-30.670 
-30.682 
-30.682 
-30.694 
-30.694 
-30.694 
-30.694 
-30.694 

-30.694 
-30.694 
-30.682 
-30.694 
-30.694 
-30.694 

44.470 

LINE: 2 Direction: W 
Date: 10-12-92 Time: 11:53 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 500 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
41.183 

-30.694 
-30.694 
-30.682 
-30.682 
-30.682 
-30.682 
-30.682 
-30.682 
-30.682 
-30.682 

500.000 29.940 
475.000 26.220 
450.000 22.680 
425.000 23.940 
400.000 18.480 
375.000 10.860 
350.000 4.140 
325.000 9.059 
300.000 9.300 
275.000 -7.680 
250.000 11.640 

W-B> Comment : WELL 
225.000 10.080 

---> Comment : WELL 
200.000 -9.720 
175.000 17.100 
150.000 13.440 
125.000 18.300 
100.000 10.080 

75.000 16.500 
50.000 7.080 
25.000 15.420 

0.000 13.020 
-mm> Comment : END 
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LINE: 3 Direction: W 
Date: 10-12-92 Time: 12: 3 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station: 500 

Station Cond.[mS/m] Inphase 
0.000 16.200 -30.670 

25.000 12.540 -30.670 
50.000 9.720 -30.670 
75.000 9.780 -17.532 

100.000 9.360 -30.670 
125.000 8.580 -30.670 
150.000 8.760 -30.670 
175.000 10.860 -30.670 
200.000 2.040 -30.670 
225.000 22.620 -30.670 
250.000 4.560 -30.670 
275.000 14.340 -30.670 
300.000 11.160 -30.670 
325.000 8.820 -30.670 
350.000 11.820 -30.670 
375.000 10.440 -30.670 
400.000 12.540 -30.670 
425.000 48.420 -30.670 
450.000 33.720 -30.670 
475.000 5.520 -30.670 
500.000 31.740 -30.670 

LINE: 4 Direction: W 

[PPtl 

Date: 10-12-92 Time: 12:ll 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 500 Final station: 0 

Station Cond.[mS/m] Inphase [pptj 
500.000 50.100 -30.670 

-30.682 
-30.682 
-30.682 
-30.682 
-30.682 
-30.682 

475.000 47.160 
450.000 64.440 
425.000 39.060 
400.000 42.300 
375.000 28.380 
350.000 21.240 

skipped reading 
skipped reading 
skipped reading 
skipped reading 

275.000 6.660 
250.000 12.660 

skipped reading 
skipped reading 

200.000 12.360 
175.000 10.800 
150.000 8.100 
125.000 8.580 
100.000 7.560 

75.000 8.100 
50.000 8.760 
25.000 11.400 

0.000 18.480 

-30.682 
-30.682 

-30.682 
-30.682 
-30.682 
-30.682 
-30.694 
-30.694 
-30.694 
-30.682 
-30.694 

LINE: 1 Direction: W 
Date: 10-12-92 Time : 11:42 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 300 Final station: 325 

Station Cond.(mS/m] Inphase [wt I A 48 



skipped reading 
---> Comment : EAST 

skipped reading 
skipped reading 
skipped reading 

LINE: 4 Direction: W 
Date: 10-12-92 Time: 12;ll 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 325 Final station: 225 

Station Cond.[mS/m] Inphase [ppt] 
skipped reading 
skipped reading 
skipped reading 
skipped reading 
skipped reading 
skipped reading 
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LINE: 1 Direction: N 
Date: 11-12-92 Time: 11:36 
Component: Both Dipole mode: Horizontal Tnstrument Orientation 
Start station: 0 Final station: 125 

Station Cond.[mS/m] Inphase [ppt] 
0.000 88.320 -31.116 

---> Comment : RAIN 
25.000 69.420 25.986 
50.000 43.080 44.747 
75.000 14.340 32.007 

100.000 9.660 44.747 
-me> Comment : STREAM 

125.000 8.820 -31.080 

: 1 

LINE: 2 Direction: N 
Date: 11-12-92 Time: 11:47 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 125 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
125.000 7.020 -31.068 
skipped reading 
75.000 15.900 -29.105 
50.000 21.780 -31.068 
25.000 16.740 -31.068 

0.000 49.860 44.711 

LINE: 3 Direction: N 
Date: 11-12-92 Time : 11:55 
Component : Bo’th Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 0 Final station; 125 

Station Cond.[mS/m] Inphase [ppt] 
0.000 19.380 21.013 

2s.000 24.780 44.663 
---> Comment : TANK 

50.000 13.560 -31.056 
75.000 12.960 -31.031 

100.000 7.440 -31.043 
125.000 7.500 -31.056 

LINE: 4 Direction: N 
Date: 11-12-92 Time: 12: 3 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 125 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
125.000 7.560 -31.056 
100.000 6.300 -31.043 

75.000 9.480 -31.043 
50.000 10.320 -23.373 
25.000 10.140 -30.405 

0.000 62.460 44.627 

LINE: 1 Direction: N 
Dater 11-12-92 Time: 11~36 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station: 125 

Station Cond.(mS/m] Inphase [ppt) 
0.000 47.280 44.675 

-em> Comment : RAIN 
25.000 6.120 -22.157 
50.000 3.060 16.930 
75ecWpaper 13.440 -3.456 
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100.000 18.360 -12.282 
---> Comment : STREAM 

125.000 10.620 -14.895 

LINE: 2 Direction: N 
Date: 11-12-92 Time: 11:47 
Component: Both Dipole mode: Vertical Instrument Orientation 
Start station: 125 Final station:-25 

Station Cond.[mS/m] Inphase [ppt] 
125.000 8.340 -31.080 

skipped reading 
75.000 8.100 -27.106 
50.000 11.880 -29.767 
25.000 20.880 131.043 

0.000 61.380 6.659 
-25.000 58.680 44.687 

1 

LINE: 3 Direction: N 
Date: 11-12-92 Time : 11:55 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station: 125 

Station Cond.[mS/m] Inphase [ppt] 
0.000 30.900 -31.068 

25.000 -15.060 -31.056 
---> Comment : TANK 

50.000 15.600 -31.056 
75.000 12.660 -31.043 

100.000 9.720 -31.056 
125.000 8.460 -31.056 

LINE: 4 Direction: N 
Date: 11-12-92 Time: 12: 3 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 125 Final station: 0 

Station Cond.[mS/mJ Inphase [ppt] 
125.000 9.900 -31.056 
100.000 9.300 -31.056 

75.000 11.580 -31.056 
50.000 13.380 -31.056 
25.000 9.540 -31.056 

0.000 -1.740 -31.056 
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LINE: 1 Direction: N 
Date: 11-12-92 Time : 13:34 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station; 150 

Station Cond. [mS/m] Inphase [ppt] 
0.000 58.800 44.771 

25.000 32.000 44.771 
50.000 12.800 -31.116 
75.000 4.920 16.425 

100.000 2.460 44.771 
125.000 3.880 30.478 
150.000 22.920 44.771 

LINE: 2 Direction: S 
Date: 11-12-92 Time : 13:43 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 150 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
150.000 11.340 44.771 
125.000 1.320 -31.116 
100.000 15.300 0.192 

75.000 6.700 44.747 
50.000 20.760 36.462 
25.000 29.400 44.759 

0.000 78.200 44.747 

LINE: 3 Direction: N 
Date: 11-12-92 Time : 13:49 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start statibn: 0 Final station: 150 

Station Cond.[mS/m] Inphase [ppt] 
0.000 68.000 30.116 

25.000 36.200 15.112 
50.000 21.600 -31.104 
75.000 21.800 44.771 

100.000 22.800 21.603 
125.000 6.480 -31.104 
150.000 3.960 18.893 

LINE: 4 Direction: S 
Date: 11-12-92 Time: 13:52 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 150 Final station: 0 

Station Cbnd.[mS/m] Inphase [ppt] 
150.000 1.420 26.757 
125.000 4.360 18.436 
100.000 14.580 14.703 

75.000 18.180 27.431 
50.000 18.480 -0.156 
25.000 37.600 26.407 

0.000 70.600 44.771 

LINE: 1 Direction: N 
Date: 11-12-92 Time : 13:34 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 0 Final station: 150 

Station Cond.[mS/mJ Inphase [pptl 
0.000 68.200 44.771 

25.000 69.400 44.771 
50.000 22.500 12.499 
7 6c#k0aper 4.120 12.764 
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100.000 5.880 -31.116 
125.000 0.939 40.400 
150.000 13.800 44.759 

LINE: 2 Direction: S 
Date: 11-12-92 Time : 13:43 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 150 Final station: 0 

Station Cond. [mS/m] Inphase (ppt] 
150.000 0.960 -4.094 
125.000 106.800 44.723 
100.000 6.000 16.244 

75.000 6.340 -12.427 
50.000 23.520 24.565 
25.000 88.200 44.759 

0.000 88.400 44.747 

LINE: 3 Direction: N 
Date: 11-12-92 Time : 13: 49 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 0 

Station Cond. 
0.000 81 

25.000 76 
50.000 16 
75.000 16 

100.000 11 
125.000 3 

Final station: 150 
mS/m I Inphase [ppt) 
000 -19.760 
400 -7.333 
200 -31.116 
600 39.485 
800 -12.318 
420 -31.104 

150.000 . 3.780 0.951 

LINE: 4 Direction: S 
Date: 11-12-92 Time : 13:52 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 150 Final station: Cl 

Station Cond.[mS/m] Inphase [ppt] 
150.000 4.280 -31.116 
125.000 3.060 -31.116 
100.000 9.120 -31.104 

75.000 10.980 -31.116 
50.000 18.840 -12.993 
25.000 37.400 44.795 

0.000 78.000 4.202 
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LINE: 1 Direction: N 
Date: 11-12-92 Time: 16: 4 
Component: Both Dipole mode: Vertical Instrument Orientation: 1 
Start station: 0 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
0.000 0.000 -1.240 

LINE: 1 Direction: N 
-Date: 11-12-92 Time: 16: 6 
CompnnFtntr Both Dipole mode: Vertical Instrument Orientation 
Start station: 0 Final station: 300 

Station Cond.[mS/m] Inphase [ppt] 
0.000 27.000 44.747 

25.000 55.800 -13.161 
50.000 20.200 -31.140 
75.000 9.600 -20.230 

100.000 24.200 -14.859 
125.000 13.600 2.155 
150.000 15.800 44.783 

---> Comment : PIT 
175.000 2.940 -21.278 
200.000 -10.860 -31.140 

---> Comment : HOTEDCE 
225.000 18.900 -31.140 
250.000 19.860 44.783 
275.000 4.800 7.225 
300.000 7.320 3.468 

:l 

LINE: 1 Direction: N 
Date: 11-12-92 Time: 16: 4 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 0 Final station: 0 

Station Cond.[mS/m] Inphase [ppt] 
0.000 0.000 -1.216 

LINE: 1 Direction: N 
Date: 11-12-92 Time: 16: 6 
Component: Both Dipole mode: Horizontal Instrument Orientation: 1 
Start station: 0 Final station: 300 

Station 
0.000 

Con~;';&W ‘yih;;; [pptl 

25.000 451800 -241059 
50.000 16.800 -31.152 
75.000 7.200 -5.346 

100.000 17.000 -6.382 
125.000 12.200 -10.548 
150.000 17.600 -31.128 

-me> Comment : PIT 
175.000 2.040 3.034 
200.000 20.400 31.886 

---> Comment : HOTEDGE 
225.000 15.240 -31.140 
250.000 49.260 44.747 
275.000 3.060 -27.527 
300.000 2.880 -18.749 
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EXECUTIVE SUMMARY 

On November 28 and 29, 1990, TARGET Environmental Services, 

Inc. (TARGET) conducted a soil gas survey of the former fire 

training area of the Naval Facility, Rainhridge, Port Deposit, 

Maryland. Samples were analyzed by GC/FID for petroleum hydrocar- 

bons. 

A relatively high level of Total Volatiles was present in the 

eastern portion of the site, with very low levels extending 

northward to the survey boundary. Low levels were present near the 

former UST area on the western survey boundary and south of the 

burned out buildings. An isolated very low level was present in 

the western corner of the survey area near Davey Jones Road. 

The chromatogram signatures of most of the samples in the 

eastern portion of the survey area and of the sample collected 

south of the burned out buildings are dominated by early-eluting 

peaks representing the more mobile and volatile petroleum hydro- 

carbons. Isolated late-eluting peaks representative of terpenes 

are evident in the chromatograms of several samples on the survey 

boundaries. Terpenes are naturally occurring hydrocarbons exuded 

by plant roots and do not represent a contamination problem. 

Map patterns and chromatographic data suggest that petroleum 

hydrocarbons are present in the subsurface in the eastern portion 

of the survey area and south of the burned out buildings. The low 

level of volatile hydrocarbons present south of the burned out 

building suggests that the occurrence in this area was probably 

relatively minor 
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Introduction 

Ecology and Environment contracted TARGET Environmental 

Services, Inc. (TARGET) to perform a soil gas survey of the former 

fire training area at the Naval Facility, Bainbridge, Port Deposit, 

Maryland. The purpose of the survey was to determine the presence 

and extent of subsurface petroleum hydrocarbons. The field phase 

of the soil gas survey was conducted on November 28 and 29, 1990. 

Detectability 

The soil gas survey data presented in this report arc the 

result of precise sampling and measurement of contaminant concen- 

trations in the vadose zone. Analyte detection at a particular 

location is representative of vapor, dissolved, and/or liquid phase 

contamination at that location. The presence of detectable levels 

of target analytes in the vadose zone is dependent upon several 

factors, including the presence of vapor-phase hydrocarbons or 

dissolved or liquid concentrations adequate to facilitate volatil- 

ization into the unsaturated zone. 
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Terminolocry 

In order to prevent misunderstanding of certain terms used in 

this report, the following clarifications are offered: 

The term "feature" is used in reference to a discernible 

pattern in the contoured data. It denotes a contour form rather 

than a definite or separate chemical occurrence. 

The term "occurrence" is used to indicate an area where 

chemical compounds are present in sufficient concentrations to be 

detected by the analysis of soil vapors. The tern is not indica- 

tive of any specific mode of occurrence (vapor, dissolved, etc.), 

and does not necessarily indicate or suggest the presence of "free 

product" or "phase-separated hydrocarbons." 

The term t'anomaly" refers to an area where hydrocarbons were 

measured in excess of what would normally be considered t'natural" 

or "backqround" levels. 

The term "analyte" refers to any of the hydrocarbons standard- 

ized for quantification in the chromatographic analysis. 

The tenn "vadose zone" represents the unsaturated zone between 

the ground water table and the ground surface. 

The term "indicates" is used when evidence dictates a unique 

conclusion. The term "suggests" is used when several explanations 

of certain evidence are possible, but one in particular seems more 

likely. As a result, "indicates" carries a higher degree of 

confidence in a conclusion than does Ilsuggests." 
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Field Procedures 

Soil gas samples were collected at a total of 50 locations at 

the site, as shown in Figure 1. TO collect the samples a l/2 inch 

hole was produced to a depth of approximately 4 feet by using a 

drive rod. Samples 45 and 49 were collected at a depth of 31 due 

to probe refusal. Samples 46-48 were collected at depths of 2', 

2.5' and 2', respectively, due to low soil gas permeability. Where 

pavement was present, an electric hammer drill was employed for 

penetration prior to using the drive rod. The entire sampling 

system was purged with ambient air drawn through an organic vapor 

filter cartridge, and a stainless steel probe was inserted to the 

full depth of the hole and sealed off from the atmosphere. A 

sample of in-situ soil gas was then withdrawn through the probe and 

used to purge atmospheric air from the sampling system. A second 

sample of soil gas was withdrawn through the probe and encapsulated 

in a pre-evacuated glass vial at two atmospheres of pressure (15 

psig) . The self-sealing vial was detached from the sampling 

system, packaged, labeled, and stored for laboratory analysis. 

Prior to the day's field activities all sampling equipment, 

slide hammer rods, and probes were decontaminated by washing with 

soapy water and rinsiny thorouqhly. Internal surfaces were flushed 

dry using pre-purified nitrogen or filtered ambient air, and 

external surfaces were wiped clean using clean paper towels. 

Field control samples were collected at the beginning and end 

of each day's field activities, and after the twenty-third soil gas 

sample on the second day. Field Control Samples 1, 2, and 3 were 

obtained by inserting the probe tip into a tube flushed by a 20 psi 
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flow of pre-purified nitrogen, while Field Control Samples 4 and 

5 were obtained by filtering ambient air through a dust and organic 

vapor filter cartridge. All Field Control Samples were collected 

in the same manner as described above. 
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LaboratorV Procedures 

All of the samples collected during the field phase of the 

survey were analyzed according to EPA Method 602 (modified) on a 

gas chromatograph equipped with a flame ionization detector 

(GC/FID) , but using direct injection instead of purge and trap. 

Analytes selected for standardization were: 

methyl tertiary butyl ether (MTBE) 
IkXlZtXl~ 

toluene 
ethylbenzene 
meta- and para- xylene 
ortho-xylene 

These compounds were chosen because of their utility in evaluating 

the presence of petroleum products such as fuels, lubricating oils, 

and non-halogenated solvents. 

FID Total Volatiles values were generated by summing the areas 

of all integrated chromatogram peaks and calculated using the in- 

strument response factor for toluene. Injection peaks, which also 

contain the light hydrocarbon methane, were excluded to avoid the 

skewing of Total Volatiles values due to injection disturbances and 

biogenic methane. For samples with low hydrocarbon concentrations, 

the calculated Total Volatiles concentration is occasionally lower 

than the sum of the individual analytes. This is because the re- 

sponse factor used for the Total Volatiles calculation is a con- 

stant, whereas the individual analyte response factors vary with 

concentration. It is important to understand that the Total 

Volatiles levels reported are relative, not absolute, values. 

The analytical equipment was calibrated using an instrument- 

response curve and injection of known concentrations of the above 

standards. Retention times of the standards were used to identify 
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the peaks in the chromatograms of the field samples, and their 

response factors were used to calculate the analyte concentrations. 

The tabulated results of the laboratory analysis of the soil gas 

samples are reported in micrograms per liter (bg/l) in Table 1. 

Although "micrograms per liter" is equivalent to "parts per billion 

(v/v) 'I in water analyses, they are not equivalent in gas analyses, 

due to the difference in the mass of equal volumes of water and gas 

matrices. 

Map sample points with no data shown indicate that the analyte 

concentrations in the sample were below the detection limit. 

Because MTBE and pentane co-elute, they art listed together in the 

table. 

For QA/QC purposes, a duplicate analysis was performed on 

every tenth field sample. Laboratory syringe blanks of carrier 

gas were also analyzed after every tenth field sample. 
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Discussion and Interpretation of Results 

In order to provide graphic presentation of the results, 

individual data sets in Table 1 have been mapped and contoured to 

produce Figures 2 through 6. Dashed contours arc used whcrc pat- 

terns are extrapolated into areas of less complete data, or as 

auxiliary contours. 

The FID Total Volatiles map (Figure 2) reveals a relatively 

high level in the eastern portion of the site (Station 46). Very 

low levels extend northward ta the survey boundary. Low levels are 

present near the former UST area on the western survey boundary 

(Station 9) and south of the burned out buildings (Station 43). 

An isolated very low level is present in the western corner of the 

survey area near Davey Jones Road (Station 13). 

MTBE/pentane (Figure 3) is present in the eastern portion of 

the site where Total Volatiles were highest. Very low levels are 

present at two locations in the western portion of the site 

(Stations 15 and 23) and south of the burned out buildings (Station 

43). Benzene (Figure 4) is the most limited of the standardized 

analytes, being present only where Total Volatiles were highest 

(Station 46). Ethylbenzene (not mapped) is present south of the 

burned out buildings (Station 43), as well as at Station 46. 

Toluene (Figure 5) is highest at Station 46. Isolated very low 

levels occur south of the former UST area (Station 15), south of 

the burned out buildings (Station 43) and at Station 35 (near the 

eastern corner of the survey area). The m- and p-xylene (Figure 

6) and o-xylene (not mapped) occurrences are similar. In addition 

to the occurrence in the eastern portion of the survey area, these 
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analytes are present south of the burned out buildings (Station 

“I ,... ,~_,_~,,~~..~~~.~~~..,....................~~................................~........... j 

CHROMATOGRAM 1. GC/FID 
SIGNATURE OF SAMPLE 46 

, ’ . . ..__... . ..) .-- 

I .’ ‘.. . . . . . . . . . . ..,......,. 

. . . . _.. . 

, . . . . . . . 

CHROMATOGRfcM 2. GC/FID 
SIGNATURE OF SAMPLE 9 

The chromatogram signatures of the samples from the 'eastern 

portion of .the survey area and of Sample 43 (south of the burned 

out buildings) are not typical of gasoline or diesel fuel/fuel oil, 

but reveal early-eluting peaks representative of the more mobile 

and volatile petroleum hydrocarbons (Chromatogram 1, Sample 46). 

Isolated late eluting peaks typical of terpenes are evident in the 

chromatograms of several samples on the survey boundaries (Samples 

9, 13, 33, and 53), as exemplified by Chromatogram 2 (Sample 9). 

Terpenes are naturally-occurring hydrocarbons exuded by plant roots 

and do not represent a contamination problem. Insufficient levels 

of volatile hydrocarbons are present in the remaining samples to 

characterize the original contaminant. 

The xylenes are less volatile and less soluble than the other 

analytes, adsorb more readily to the soil particles, and tend to 

remain nearer to the source. As a result, the xylenes are usually 

good indicators of source locations. The xylene map patterns 
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suggest that petroleum hydrocarbons have entered the subsurface in 

the eastern portion of the survey area and south of the burned out 

buildings. The low level of volatile hydrocarbons present south 

of the burned out building suggests that the occurrence in this 

area was probably relatively minor. 
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TABLE 1 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS PER LITER 

PENTANE/ ETHYL- 
SAMPLE MTBE' 

m- & p- o- TOTAL 
BENZENE TOLUENE BENZENE XYLENE XYLENE VOLATILES2 

G Cl.0 
7 Cl.0 
8 Cl.0 
9 Cl.0 

10 Cl.0 
11 Cl.0 
12 cl.0 
13 K1.0 
14 Cl.0 
15 1.2 
16 Cl.0 
17 Cl.0 
18 cl.0 
19 Cl.0 
20 K1.0' 
21 cl.0 
22 Cl.0 
23 1.2 
24 cl.0 
25 Cl.0 
26 Cl.0 
27 Cl.0 
28 Cl.0 
29 Cl.0 
30 Cl.0 
31 Cl.0 
32 Cl. 0 
33 Cl.0 
34 Cl.0 
35 Cl.0 
36 Cl.0 

Cl.0 

<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
Cl.0 

'CONCENTRATIONS BASED ON 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
Cl.0 
cl.0 
d1.0 
Cl.0 

2.4 
Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 

1.7 
Cl.0 

x1.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 

X1.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
d1.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

RESPONSE FACTOR OF MTBE 

Cl.0 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 
<l.O 
<l.U 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 

200 
cl.0 
Cl.0 
Cl.0 

8.9 
Cl.0 

11 
Cl.0 

5.2 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

7.4 
Cl.0 
<l.O 
Cl.0 
<l.O 
cl.0 
Cl.0 
<l.O 
cl.0 
cl.0 

6.0 
<l.O 

2.7 
Cl.0 

'CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMiTOGRAM 
PEAKS AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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TABLE 1 (cant) 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS PER LITER 

PENTANE/ ETHYL- 
SAMPLE MTBE' 

m- h p- O- TOTAL 
BENZENE TOLUENE BENZENE XYLENE XYLENE VOLATILES' 

37 x1.0 
38 cl.0 
39 Cl.0 
40 Cl.0 
41 cl.0 
42 Cl.0 
43 1.1 
44 Cl.0 
45 Cl.0 
46 41,900 
47 9.9 
48 4.0 
49 1.4 
50 Cl.0 
51 Cl.0 
52 Cl.0 
53 Cl.0 
54 Cl.0 
55 Cl.0 

Cl.0 
<l.O 
Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 
x1.0 
Cl.0 

442 
Cl.0 
cl.0 
Cl.0 
<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
x1.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

1.9 
Cl.0 

1.7 
268 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

5.4 
x1.0 
<l.O 

67 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

'CONCENTRATIONS BASED ON RESPONSE FACTOR OF MTBE 

Cl.0 
Cl.0 
cl.0 
Cl.0 
Cl.0 
Cl.0 

5.2 
Cl.0 

1.6 
175 
3.6 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

3.0 
Cl.0 
Cl.0 

42 
1.2 

<l.O 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

<l-cl 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

237 
Cl.0 

2.5 
138,900 

76 
19 

3.3 
Cl.0 
Cl.0 
Cl.0 

4.3 
Cl.0 
Cl.0 

'CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM 
PEAKS AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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T1BT.E 1 leant) 

LABORATORY RESULTS 
FLAME IONIZATION DETECTOR ANALYSIS 

CONCENTRATIONS IN MICROGRAMS PER LITER 

PENTANE/ ETHYL- m- & p- o- TOTAL 
SAMPLE MTBE' BENZENE TOLUENE BENZENE XYLENE XYLENE VOLATILES' 

FIELD CONTROL SAMPLES 

1 <l.O Cl.0 Cl.0 
2 Cl.0 cl.0 Cl.0 
3 Cl.0 Cl.0 cl. 0 
4 cl.0 cl.0 Cl.0 
5 <l.O Cl.0 Cl.0 

LABORATORY DUPLICATE ANALYSES 

10 

10R 

20 
20R 

30 
30R 

40 
40R 

50 
50R 

cl.0 
Cl.0 

<l.O 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

LABORATORY SYRINGE BLANKS 

BMEEM-I cl.0 Cl.0 
BMEEM-2 cl.0 cl.0 
BMEEM-3 cl.0 Cl.0 
BMEEM-4 cl.0 Cl.0 
BMEEM-5 cl.0 Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

cl.0 
cl.0 
Cl.0 
11.0 
Cl.0 

'CONCENTRATIONS BASED ON RESPONSE 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 
cl.0 
Cl.0 
<l.O 

FACTOR OF 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 
x1.0 
<l.O 

MTBE 

Cl.0 
Cl.0 
Cl.0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

cl.0 
Cl.0 
Cl. 0 
Cl.0 
Cl.0 

Cl.0 
Cl.0 
Cl.0 

1.7 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

Cl.0 
cl.0 

Cl.0 
Cl.0 

Cl.0 
Cl.0 

<l.O 
<l.O 
<l.O 
Cl.0 
<l.O 

'CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM 
PEAKS AND THE INSTRUMENT RESPONSE FACTOR FOR TOLUENE 
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This appendix contains test pit classification log forms describing soil types and 

materials encountered during test pit excavation as part of the landfill delineation activities. 
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This appendix contains drilling log forms that describe the subsurface soil types 

encountered during borehole drilling. 
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!JRILLING LOG OF BORING NO. 2-BH-1 Page 1 of 1 

Proiect: BAINBRIDGE NAVAL TRAINING CENTER 

Location: PORT WPt’KIT. MARYLAND 

*orrng Locat;on: NW Corner of 011 Separator Pit. 

orilllng Company: E 6 E DRILLING AN0 TESTING 

Driller /Geologts t: PAUL BARTH / JEFF TUTTLE 

Total Depth 01 Hole (feet BGSI: I5 

Ground Elevatsnn (fwt above MSL): NA 

Refusal at (feet BGSI: NA 

Date Started / FInIshed: 1-23-91 I I-23-9’ 

JobY. CD7012 

I -  

I 

OVERBURDEN 
DESCRIPTION 

5-7 _ \ 0.0-0.1’ w sandy oulwash material. 

0.1-0.5’ TAR/ORGANICS tar/orgamc layer. 
0.5-3.5’ SAPROI ITF tarry/streaked saprolire. 

~~~ 

X5-5.0’ .SAPROLITE gnelsslc lamlnattons. 

5.0-10.0’ SAPROLlTEunlform weathered saprollte with 
pebble layer at 8’. More quartz rich at 9’-IO’ with granlle 
gnelss bearock fragmenls. 

10.0-15.0’ GNFISS bedrock at 12’? 12’-15’ layered/banded 
gnelsslc bedrock. 

5 a 

E 
Es COMMENTS 

z 
5 d -I 

Grab samDIe Ior volatdes analySlS. 
- ComDoslle samDIe for ENAs. Pestlcldes/PCE 
w Metals ana Cyanae. 

is 
:, 

i 
.I 
_ OVA. 40 porn. alesel ooor. 

z 
: 

Dlfflcult orlllmg. 

I 

BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 
recycied oaper IT<+!~ ur1d tTwir<mnwrll 

ecology and environment, inc. D-5 TGP-BO-L- 





' DRILLING LOG OF BORING NO. 2-BH-2 Page lof 1 

Proiect: EAINBRIOGE NAVAL TRAINING CENTER 

LocatIon: PORT DEPOSIT, MARYLANO 

Boring Locatton: SW Corner of 011 Separator Ptt. 

Drilllrly Cumpany; E 6 E DRILLING ANn TFSTTNG 

Dr~ller/Geologrs 1: PAUL EARTH / JEFF TUTTLE 

Total Deplh of Hole (feet am ‘0 

Ground Elevation (feet ahnve MSI 1. NA 

Refusal at (feel BGS): NA 

Date Started / Flnl<hPd’ f-25-9’ / t-25-91 

Jo‘,#: CD7012 

I- 
2- 

3- 

4- 

f-l 
7 3 
8-r 

9- 

IO- 

ll- 

12- 

IS- 

14- 

l5- 

16 

17- 

OVERBURDEN 
DESCRIPTION 

0.0-0.3’ 511 TY ~ANQ silty sand runoil matertal. 

0.3-0.7’ TaR 4” to 5” tarry, 011~. and greasy layer. 
--. 

-- 0.7-2.7’ SILT/TAR 2’ mlxed stlt with tarry streaks. --. 
-- --. -- --~ 

2.7-4.7’ SAPROLITE 2’ saprollte with gnelsslc Danalng. 

5.0-8.0’ SAPROL!TE Sanded saprollte with mica 
predominant; tarry streaks (4” thlck). 

- 

: 

- 

- , 

- 

COMMENTS 

GraD SamDIe for volatlles analysfs 
ComDoslle samDIe for 6NAs. f%t0Xs/f’CBS. 
Metals ana Cyanlae 

IVA 8 DDm. minor heaving 51115 

3’ to IO’ d~flcult cirtllmg. 

I 
BAINBRlDGE NAVAL TRAINTNG CENTER - PORT DEPOSIT, MARYLAND 

recycled paper fWdy2, &l.Id r.,l,ir<,rtn-,c‘:xl 

ecology and environment, inc. D-7 TGP-BO-\ 





JRILLING LOG OF BORING NW?-BH-3 Page lof 1 

’ Proiect: BAINERIDGE NAVAL TRAINING CENTER Total Depth of Hole (feet BGS): lo 

LocatIon: PORT DEPOSIT, MARYLAND Ground Elevation (feet above MSLI: NA 

Boring LocatIon: SE Corner of Oil Separator Pit. Refusal at (feet BCSl: NA 

Orllllng Company: E 6 E DRILLING AND TESTING Date Started / Fuwhecl: 1-24-g1 / 1-24-gr 

Drlller/Geplog,stn PAUL BARTH / JEFF TUTTLE JObI+: CD7012 
I 

l- 

2- 

3- 

4- 

5- 

6- 

l- 

a- 

9 

IO 

II 

12 

13 

14 i 

F J 

I6 

17 

18 i 

OVERBURDEN 
DESCRIPTION 

5.0-7.0’ =LITF cobble rich saprollte (2” lo 3” we 

7.0-10.0’ SCHIST competent schlstose bedrock. 

COMMENTS 

Grao samDIe for volallles analysis 

Composite sample for BNAS. Pesllctaes/PCBs 
Metals and Cyande. 

OVA. 3.5 DDm. 

Auger refusal at 10' 

BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 
recycled popcr f+~drbp t~rul vrlrhrrrrnwut 

ecology and environment, inc. D-9 TGP-BO-I 





:JRILLING LOG OF BORING N0.2-BH-4 Page lof 1 -~ 

Proiect: BAINBRIDGE NAVAL TRAINING CENTER Total Depth of HDle (feet BCS): I5 

LocJt,on: PORT DEPOSIT. MARYLAND Grnunrf FlPvatlon (feet aDOve MSL): NA 

BOrlng LOcatIOn: SE Corner Of oil Separator Pd. Refusal at (feet BGS): NA 

Orrlllng Company: E b E DRILLING AND TESTING Dale Started / Frnrshed: 1-24-gl / 1-24-g1 

Drlller/Geologlst: PAUL BARTH / JEFF TUTTLE Job#: CD7012 

I- 

2- 

3- 

4- 

5- 

6- 

l- 

8- 

9- 

10 
i 

t5 
,< 5,.Q 0.0-0.3’ HVMUS 4” humus so11 layer. 

CIVERBIJROEN 
DESCRIPTION 

0.3-0.5' QRGANICT streaked organic layer. 

0.5-3.0' GRAVFL ANI-I SILTY SAND 

I 3.0-5.0' SA.fQ finer. well sorted sana with gravel 
stringers. 

5.0-7.0’ SILTY SAmdark brown sdly sand with mica and 
j dark mrneral lamrnatrons. , 

7.0-8.0’ m massive quartz vein (7). 

8.0’-10.0’ No sample recovery. 

II 

12- 

ll.O’-13.0’ SAND green ttnted ftne <and with heavy 
fuel/dresel ooor. 

w 

I3 u" 
A, LL h' 

_.-.A . . 13.0’-14.0’ SILTY SAND coarser silty brown sands alS0 with L 
fuel odor. Y 

14.0’-15.0’ No sample recovery. 
2 i 

, 

COMMENTS 

Grao samDIe for volattles analvsts 
Composde samore for ENAS. P&t0aes/PCB 
Metals ancl Cyanfoe. 

OVA: 20 Dpm: dlesel odor 

An aadltlonal Dorlng not accounted for In th 
work plan. Locailon selected based on 
3rllllng of well 2-Gw-8 through overDurden 
saturated with atesel 13). 

i 
RAINE$X&ErNAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 

c w~ll~lp~ t1nti 1’1,\,PO~T~llll’,ll 

ecology and environment, inc. 
D-11 TGP-80-l 





’ JRILLING LOG OF BORING NO. 2-BH-5 Page 1 of 1 

Pro,ect: BAINBRIDGE NAVAL TRAINING CENTER 

LocatIon: PORT DEPOSIT, MARYLANO 

Boring Location: 

Drilling Company: E 6 E DRILLING AND TESTING 

Orlller/Geologlst: ’ 

Total DeDth 01 Hole ileet BGSI: 4 

Ground Elevation (feet above MSLl: NA 

Refusal at (feet BGSl: NA 

Date Started / FInIshed: 4-7-94 J A-7-94 

JoD#: CO7012 

l- 

2- 

3- 

4- 

5: 

6- 

l- 

a- 

9- 

IO- 

II- 

12- 

13 
1 

-I 

OVERBURDEN 
DESCRIPTION 

COMMENTS 

Boring was orlllea using a 2-man Dower augc 
~4th 6” outer alameter auger filgnls. 

Sample i-&i-5 ColletteO lrom auger flights 
at -4.0' BGS 

SAIN,WI~RI~,E, NAVAL TRAINING CENTER - PORT DEf’OSIT, MARYLAND 
1. s w.l..g rn,d ,mviw,,.,,r<.rlt 

ecology and environment, inc. 
D-13 TGP-90-l 





bRILLING LOG OF BORING NO. 2-BH-6 Page 

pro,ect: BAINBRIDGE NAVAL TRAINING CENTER 

Location: PORT DEPOSIT. MARYLAND 

Boring Locatton: 

Orllllng Company: E 6 E DRILLING AND TESTING 

Ortlrer /Geologrs 1: / 

Total Depth of Hole (feet BGSl: 3 

Ground Elevation (feet aDove MSLl: NA 

Refusal at (feet BGSl: NA 

Date Started / FInIshed: 4-7-94 / A-3-94 

Job!!: CD7012 

4- 

5- 

6- 

7- 

0- 

9- 

IO- 

II- 

12- 

l3- 

t4- 

15- 

16- 

17- 

: I -I OVERBURDEN 

E u OESCRIPTION 
w 
a a 

z 
?,S, 0.0-0.5’ HUMUS: dark brown. to black. fine to coarse 

gralned. wllh partially decomposed vegetative materlal. 

0.5-3.0’ C.LAYFY u mealum brown. high organtcs. 90% 
very fine. 10% ffne. 

COMMENTS 

Eiortng was drdlea using a 2-man Dower 
w~lh 6” outer alameter auger fllghls. 

SamDIe 2-W-6 collecieo from auger III 
at -3.0’ BGS 

BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 
recycied p3pet wullr~~ crnd c~rnirc+rrrlltvl, 

ecology and environment, inc. 
D-15 TGP-60-L 





!DRILLING LOG OF BORING N0.2-BH-7 Page 1 of 1 

BAINBRIDGE NAVAL TRAINING CENTER Total Depth of Hole (feet BGS): 4 

Ground Elevation (feet aDove MSL): NA 

Boring Location: Refusal at (feet EGS): NA 

OrMing Company- .E. 6 E.@>LLING AND TESTING Date Started / Flnlshecl: 4-7-94 / 4-7-94 

Driller/Geologist: / J& CD7012 

l- 

2- 

3- 

4- 

5- 

6- 

l- 

8- 

9- 

10- 

II- 

IZ- 

13- 

14- 

15- 

16- 

17- 

OVERBURDEN 
DESCRIPTION 

0.0-0.5’ HUMUS: dark brown, to black. fine to coarse 
\ oralned. wdh Dartlatly decornOosed vegetattve matercal. 

0.5-4 0’ rl AYFY SII T: medium brown. high organlcs. 90% 
very ftne, 10% fine. 

COMMENTS 

Sample 2-BH-7 collected from auger flights 
at -4.0 BGS 

1 
BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 

recycled paper 

ecology and environment, inc. D-17 
ewlugy and eR*mlllrtl~nl 

TGP-80-L 





DRILLING LOG OF BORING NO. 2-BH-8 Page 1 of 1 

Proiect: EAINBRIDGE NAVAL TRAINING CENTER 

LocatIon: PORT OEPOSIT. MARYLAND 

Boring LocatIon: 

Or/ff/ng Company: E 6 E DRILLING AND TESTING 

Drrller/Geologlst: / 

Total Depth 01 Hole (feet BGS): 2 

Ground Elevation (feet aDove MSL): NA 

Refusal at (feet BGS): NA 

Date Started / flnlshecl: 4-7-94 / a-7-94 

JoD#: CO7012 

l- 

2- 

3- 

4- 

5- 
6- 

l- 

a- 

9- 

IO- 

II- 

v- 

13- 

14- 

15- 

l6- 

17- 

OVERBURDEN 
DESCRIPTION 

0.0-0.5' nVMUS: aark brown. lo Dlack, fine 10 coarse 
\ Qralned. wtth parllally aecomposea vegetative material. 

0.5-2.0’ iL4YFY SJLT: medlum Drown. high organrcs. 90% 
very rune. 10% rlne. 

COMMENTS 

Borbng was ardlea usmg a z-man power aug 
OD , utlh 6” outer dlameter auger fllghls. 

& 

A 

i 

Sample 2-W-8 cnllertea lrom auger flight: 
al -2 0’ BGS 

i 
BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 

recycled paper ww1o~~ and en~ir<,nn,t.rrt 

ecology and environment, inc. D-19 TGP-60-I 





9RILL'ING LOG OF BORING N0.2-BH-9 Page 1 of 1 

Proiect: BAINBRIDGE NAVAL TRAINING CENTER 

LocatIon: PORT DEPOSIT, MARYLAND 

Boring Location: 

Drilling Company: E 6 E DRILLING AND TESTING 

Drdler/Geologtst: / 

Total Depth 01 Hole fleet BGS): 3 

Ground Elevation (feet above MSL): NA 

Refusal at (feet BGSI: NA 

Date Started / Flfushect: 4-7-94 1 4-7-94 

JoDb: CD7012 

I- 

2- 

3- 

4- 

5- 

6- 

l- 

8- 

9- 

10- 

111 

12- 

13- 

14- 

15- 

16- 

17- 

OVERBURDEN 
DESCRIPTION 

\ 0.0-0.25’ tuW.S SILT: 

0.25-3.0’ GRAVFI LY SILT: poorly sorted. some clay. high 
organlcs throughout, gravels up lo -2” ala. 

COMMENTS 

Boring was ar~llea using a Z-man Dower auge 
wllh 6” outer alameter auger !llghts. 

Sample 2-BH-9 collected from auger flights 
al -3.0’ BGS 

I 
BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 

recycled paper D-21 Plv+!y nnrl cnvir,mn,,TI, 

ecology and environment, inc. 
TGP-GO-L 

I  





r 
!3RILLING LOG OF BORING NO.2-BH-10 I , 

Page 

Project: BAINBRIDGE NAVAL TRAINING CENTER Total Depth of Hole (feet BGS): 3 

Location. PORT DEPOSIT, MARYLAND Ground Elevatton (feet above MSL): NA 

Boring Location: Refusal at [feet BGS): NA 

Drilling Company: E 6 E DRILLING AND TESTING Date Started / Fnlshed: 4-7-94 1 4-‘7-94 

Driller/Geologist: / Jop#. CD7012 

g 1 -I 
k u 
Fi z u 

F 

5 
---- 
-WE 

I 
---_ 
e-z e-e- 
-I 

2 
--__ 
-I ---- 
- ,‘r. 
---- 

3 - 

4 

5- 

6- 

7 

a 

9 

IO- 

I- 

v- 

13 

14 

15- 

16- 

OVERBURDEN 
OESCRIPT~ON 

0.0-0.25’ HUMUS: dark Drown. to blac)c. ftne to coarse 
Qralned. with partially decomposed vegetative materlal. 

T, Wlttl yrdvel, hlyh orydnK5, ‘JrdVrb 

lncreaslng In flze with depth, pebbles at 2’ and deeper. 

COMMENTS 

Bortng was ardied using a 2-man toner i. 
Ruth 6” outer ammeter auger flqhts. 

Sample 2-BH-10 collected from auger fitgi 
at -2.5-3.0’ BGS 

I 
BAINBRIDGE NAVAL~TRAI?‘iING.C~~~ER~ - PORT DEPOSIT, MAR’fLAND 

recycled paper ‘, . ‘. ecolu~y ,und rrtr irwt~~rmc 

.’ ecobgy and environment, inc. 
D-23 Tl3-nn-r 





i i3RILLING LOG OF BORING NO. 2-BH-11 Page 1 of 1 
t 

PrDiect: BAINBRIOGE NAVAL TRAINING CENTER Total Depth of Hole (feet BGS): 3 

Locabon: PORT DEPOSIT. MARYLAND Ground Ekvatlon (feet aDove MSLI: NA 

Boring LocatIon: Refusal at (feet BCS): NA 

Or,,,ing company: C G C DRILLING ANO TESTIN Date Started / Fnished: 4-7-94 / 4-7-9a 

Driller/Geologtr 1: / Job#: CD7012 

J 

4- 

5- 

6- 

l- 

0- 

9- 

IO- 

II- 

12- 

13- 

14+ 

15- 

16- 

17- 

1R 

OVERBURDEN 
DESCRIPTION 

0.0-0.75’ CLAYEr $11 T. dark brown. lo black. htgh 
orqanlcs, moderate elasticity. 

0.75-3.0’ W ATH q . grey 10 
ltght brown. some Iron staining. quartz cobbles present. 

COMMENTS 

Elorlng was artlled usuxj a 2-man Dower auge 
wllh 6” outer alameter auger IlIghts. 

SamDie 2-BH-11 collecled from auger fhghls 
01 -3.0’ SC5 

BAINBRIDGE NAVAL TRAINING CENTER - PORT DEPOSIT, MARYLAND 
recycled paper 

D-25 
erolo~~ end tmvirnnmmt 

. 
ecology and environment, inc. TGP-60-F 





f JRILLING LOG OF BORING NO. 2-BH-12 
I 

Page 1 of 1 
I 

Prpiect: BAINERIDGE NAVAl TRAINING CENTER Total Oepth of Hole (feet BGS): 2 

LocatIon: PORT DEPOSIT, MARYLANO Ground Elevation (feet above MS): NA 

Boring Locatron: Refusal at (feet BGS): NA 

Orllling Company: E 6 E DRILC_ING AND TESTING Oate Started / Finished: 4-7-94 / 4-7-94 

Orlller /Gedlogls 1: / Job”: CO’012 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

IO- 

II- 

12- 

137 

14 
i 

15 
16 

I7 

I8 

OVERBUROEN 
OESCRIPTION 

, 

0.0-0.75’ UAYFY 5Lu: dark brown. to black, high 
organrcs. moderate plastlclty. 

O-75-2 0’ WFATHFRFD OlORITF/~0RI TF SANn; grey to ’ 
light brown. some Iron starnlng. quartz CObDIes present. ’ 

COMMENTS 

Bortng was ardlea ustng a 2-man power auge 
nllh 6” outer alameter auger fltghls. 

SamDIe 2-BH-12 collectea from auger fllghls 
at 42.0’ BCS 

.: I 
RAINBRIDGE NAVAL TRAINING CENTE,R - PORT OEPdSIT, MARYLAND 

recycled papel: ,. : ~-27 ,’ :“: t=dng~ end ~n6r~trnn1i 

-ecology and environment, inc. TGP-GO-1 
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Monitoring Well Installation Logs 

E-l 



E-2 



This appendix contains information relevant IO the drilling and construction of wells: 

drilling and sampling logs, monitoring well construction details. and monitoring well 

installation summarics. 

E-3 





t Nam8 and Number: Naw 

x&ion: Eastlof 

J Well Location: SW 

1 

a/w811 No.: A-GW-6 
. . 

IQ Contractor: E& 

Ig Equipment: DietrichRs 

r: Pnlllh 

tr Helper(s): wm 

Bgist: Paul Kotxick 

w8lt CWtng %8, Type: m 40 PVC 

Boring Dlemeter: 8”.Quantay 

Screen She and Type: 01" Slnt PVC 

Screened Int8rval: 24’ ti4’ 

w8il Dlam8t8r: 4” 

Starl Time: 3:OO PM 

Completion Time: &Q&PM (1 fW91! 

Tot& Depth of Hole: 37 l 

GtWndWat8r Depth: 2.85 l 

Surface Elevation: 235.80’ above MSL. 

l 

- 
dh 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

- 

sample 

N/A 

Sraphlc Lo 

Hz0 
Stringer 

-r -T 

D88WlptiOn Remarks 

0’ to 13’ schist / granite saprolite. 

13’ to 37 hard granite saprolite. 

28 to 29’ hard qtz. vein. 

T.D. - 37 

’ Na OVA readings 

above background 
throughout entire 
interval 

Fine cuttings diffiiutl 
to log throughout 
entire interval. 

recycled paper 



Sample No: 71 

P 
SECURITY CASJNG 

/ 
PVC WELL CAP 

PAD 

. . . . . . . . . :: .:: . . 
:: : . . . . . 
.:: . . 
. . . 
.:: . . . 
. :: . . 

* 

. . . 
. :: .:: 
.:: . . . . . . . . . . . . . . . . . . .:: _ 
:: : . . . . . 
. . . . . . . . . . . . 
l * *  

..:- H V.-T 

‘. > 
:-.- -. 
.--.-- - 
2:: - .___ 
.._ 

A’.-’ . 

STEEL BUMPER 
- GUARDS 

CONCRETE WELL 

4’ I.D., SCH 40 
RISER CASING 

PVC 

- BENTONITE SEAL 

SCREEN 

E-6 



P@e&: Bainbridge Naval Training Center (NTC) 

Well t: l-GW-6 

Date: 01/21/91 

Observer: Jeff Tuttle, Hydrogeologist 

Well Locatlon: 

l East Side of Old Landfill along unnamed creek. 

l Access to the location is via the dirt road running down the center of the upper landfill and eastern 

side of the lower landfill. 

Drllllng Technique: 

l Percussion air hammer drill (8” bit) 

l Fine cuttings blown to surface with compressed air. 

Generaked Stratlgradhy (see accompenylng log for details): 

l Weathered schist/gneiss saprolite; hard granite saprolite facies; granite bedrock. 

Well Construction (see accompanying diagram for details): 

l Schedule 40 PVC casing; 24’ to 34’ screened interval. 

l 13.8’ thick sand pack; 2.4’ bentonite seal; 21’ of cement/bentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 165 gallons purged using a stainless steel submersible pump; temperature 

and conductivity stabilized. 

Initial Sampling Date/Depth to Water: 

l February 11,199l; water at 27.85’ measured trom top ot protective casing. 

l Total well depth of 37’ measured from top of protective casing. 

0 Purge volume of approxlmatety 20 gallons. 

recycled paper 

E-7 





Project Name and Number: -012 

Site Locatlon: Clowoaradlent 

Boring well Locatkm: Base of Water Tow- 

Date: OlF’~Y91 

BorlngMlell No.: 1 -M/-7 

Drilling Contractor: F A F OrihfxmdhU Co. 

Drllllng Equlpment: Dietrich@ 

Driller: a 

Drlller’r Helper(s): Barr 

Geologist; Jeff Tuttle 

Well Caslng Slre, Type: 4’ 3X-i 40 PVC 

Borlng Dlametsr: 8 

Screen Sire and Type: AmLf?& - 

Screened Interval: L 

Well Diameter: 4’ 

Start Time: 11~70 AM 

Completlon Time: 4;40 PM 

Total Depth of Hole: ZU w 

Groundwater Depth: m’ ’ 

Surface Elev&lon: 138.69’ above MSL. 

’ 

Depth Sample Graphic Log Descrlptlon Remarks 

NIA 0’ to 10’ silty sand soil with l/4’ 

- weathered bedrock fragments and 1’ 
- qtz cobbles. Some 2” cobbles with 

black gneissic laminations. - 
- 10’ to 13’ greygreen chioriie rich 

lo’- 
- w 

saprolite facies with orthoclose feldspar 

Stringers laminations? 
- 
- 
- 

n- 
- 

15’ to 18’ fine weathered clay layer. 

19’ to 20’ hard ‘shelf slow drilling. 
Probable top of bedrock? 

- 
- 

!ir - 

lo’- - 

26’ to 27’ bedrock fracture zone; rapid 
drilling. 

T.D. = 27 

- 
- 
- 

l No significant OVA 
readings throughout 
entire interval. 

IO’ _ 
- 
- 
- 



Sample No:1 l-GW-7 1 

.  .  

: :  :  

. : :  

.  : :  
.  .  

.  .  .  

. : :  
.  .  

: :  :  

.  : :  
.  .  

.‘.‘. 
.  .  .  

. : :  
.  .  

ij 

: :  
: .  

a . .  
.  .  

* * : .  
.  .  .  

. : :  

.  :  :  

.  .  .  

.  : :  

.  

.  .  .  

.  .  .  

.  .  .  

SECURITY CASING 

PVC WELL CAP 

STEEL BUMPER 
- GUARDS 

CONCRETE WELL PAD 

I: ::pI 

PORTLAND CEMENT/S% 
BENTONITE GROUT 

- BENTONITE SEAL 
. 
. 
. 
. 

F 

. 

Ti’ 
4 a- I’ - 

4’ I.D. , o.o1’sLol 
SCH 40 PVC WELL SCREEN 

E-10 



Project: Bainbndge Naval Training Center (NTC) 

Well #: l-GW-7 

Date: OX!291 

Observer: Jeff Tuttle, Hydrogeologist 

Well Location: 

l Adjacent creek by entrance road to water tower off Route 276. Downgradient of Old Landfill. 

l Topographic elevation 136.69’ above MSL. 

Drllllng Technique: 

l Percussion air hammer drill (8” bit). 

l Fine cuttings blown to surface with compressed air. 

Generaked Stratlgraphy (see accompanying log for detalls): 

l Silty sand soil with bedrock fragments; green chlorite rich saprolite facies to top of bedrock 

at approximately 26’. 

Well Constructlon (see accompanying dlagram for details): 

l Schedule 40 PVC casing: 16’ to 26’ screened interval. 

l 11’ thick sand pack; 2.3’ bentonite seal; 12.7 of cemerWbentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 45 gallons purged using a stainless steel bailer; temperature and conductiviiy stabilized 

(final readings: 31°F and 10.34 pS/cm. respectively). 

Initial Sampllng Date/Depth to Water: 

l February lo, 1991; warer at 11.53’ measured from top of protective casing. 

l Total well depth of 27.7’ measured from top of protective casing. 

l Purge volume of approximately 35 gallons. 
om7bAPM3 

recycled paoer 
E-l 1 





project Name and Number: Naw Bainb&oe 1 CD701 2 

Site LocatIon: Base of Old Landfill 
Boring we11 Locatlon: Noah of 1 -GW-5 adiacent 1 &W-9 

Date: l/l&91 

Boring/Well No.: 1 -GW-8 

Drilling contractor: E g E Drillinu and T&no Co. 

Drllllng Equlpment: Dietrich D50 Rio 

Driller: pat11 sadh 

Drlllets Helper(a): John Ternan / Wah Kmts 
Geologlat: Jeff Tuttle / Paul Kopsick 

well Casing SIZE, Type: 4” SCH 40 PVC 

Borlng Diameter: 8” to 11’: 6” f0 120’ 

Screen Sire and Type: N/A 

Screened Interval: Pen Hole 

Well Diameter: 4” 

Start Time: 3:3O PM 

Completion Time: 545 PM (l/19/91 1 

Total Depth of Hole: ti 

Groundwater Depth: 12.6 

Surface Elevatlon: 196.66 above MSL. 
’ A&m~md hum top ol pvtectke urrlng 

Depth Sample Graphic Log Descrlptlon Remarks 

- 
- 
- 
- 

lo’- - 
- 

0’ to 4’ green phyllite schist facies. 

6’ to 9’ micaceous granite facies of the 
Port Deposit gniess. 

9’ to 32’ granite saprolite with gneissic 
laminations alternating mica and 
feldspar rich layers. 

Surface to 10’ outer 
steel casing. 

At 9’ OVA readings 
2 ppm> bkgd. 

- 
- 

20’- 
- 
- 
- 

v 
Stringers. .’ 

At 20’ first hint of 
Perched water in 
saprolite zone. 

- 

SO’- 
- 
- 
- 
- 

,o’- 
- 
- 
- 

z: 

29’ to 3’ phyllite schist (chloriie rich) 
layer in saprolite. 

Made 25’ to 35’ gpm 
Top of bedrock at 32’. H,O once bedrock 

encountered. 
No cuttings visible - held in suspension 
in 40) slurry (32’ to TD). 

OVA readings 
3ppm > bkgd. at 
43’, 43’ to 48’ strong 
H,S odor with OVA 

T.D. = 122 readings up to 12 ppn 
> bkgd. 



Sample No: -1 

A 
SECURITY CASING 

PVC WELL CAP 

. . . 

.:: 
. :.- 
.:: . . . . . 
--:. . . . . . 
**:. 
* a_*. . . . . . 
: : : 
.:: . . 
**:. . . . 

, ~ 

.:: . . 
:: : 
.:: . . 
--:. . . . 
.:: . . 
.; :. . . . 

. . . 

. . . 

. . . 

. . . 

STEEL BUMPER 
- GUARDS 

CONCRETE WELL PAD 

4’ I.D.. SCH 40 

- BENTONITE 

PVC 

4’ I.D. 10.01 l SLOT 
SCH 40 PVC WELL SCREEN 

[I (Open Hole in - . . . 

PVC PLUG 

E-14 



pr#ct: Bainbndge Naval Traming Center (NTC) 

well #: l-GW-6 (Deep 125’ Well) 

Date: 01/18/91 

Observer: Jeff Tuttle, Hydrogeologist 

Well Location: 

. North of lGW-5 at the base of the Old Landfill. 

l Access is via dirt roads to the south and east of the location. 

. Well placement based on VLF geophysical survey resutts. 

l Topographic elevation 196.66 ft. above MSL. 

Drllllng Technique: 

l Percussion air hammer drill (6” bit). 

. Fine cuttings blown to surface with compressed air. 

G8n8mlL8d Stratlgrephy (see accompanying log for details): 

l Green phyllite schist saprolite facies; saprolite zone containing gneissic laminations; alternating 

micaceous rich and feldspathic rich saprolite layers; phyllite schist bedrock with major water 

producing zones. 

Well Constructlon (see accompanying diagram for details): 

l Surface to 10’ depth steel casing; schedule 40 PVC riser pipe to 39’ through surface casing; 

No screen, open hofe in bedrock. 

8 C8fMltb3ntO~it~grout 39'10 surface. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 275 gallons purged using a stainless steel submersible pump; temperature 

and conductivity stabilized (final readings: 30.8”F, 7.74 pskm, respectively). 

Initial Sampling Date/Depth to Water: 

l February lo,1991 ; water 12.6’ measured from top of protective casing. 

l Total well depth of 122’ measured from top of protective casing. 

0 Purge volume of approximately 175 gallons. 

recycled paper 
E-15 





Project Name and Number: w 

Site Location: m 

Boring Well Location: IfUS nf l-c%f-FI 

Date: I 

Boring/Well No.: -l&W-9 

Drilling Contractor: F R F s Cn 

Drilling Equipment: niF\tlir.hnfinR;C! 

Drilier: Path 

Driller’s Helper(s): w~nntf.cl.lnhn 

Geologist: Paul&&k 

Well Caslng Size, Type: 4” 9% 411 PVC 

Boring Diameter: P 

Screen Size and Type: nl. -Slot PVC 

Screened Interval: 37 5’ tn 37 5 

Well Diameter: A’ 

Start Time: 11.w 

Completlon Time: 5.77 PM 

Total Depth of Hole: 37 l 

Groundwater Depth: 13 8’ l 

Surface Elevatlon: 197,09’ 
’ 

Depth Sample Graphic Log Descrlptlon Remarks 

N/A (See leg description for 1 -GW-8) 
- 
- 
- 
- 

lO’-- 
- 
- 
- 

Phyliite schist and granitic facies of Port 
Deposit Gneiss. 

- 

!O’ - 
- 
- 
- 

IO’- 

- 
- 
- 
- 

.o’- 
- 

I-IP 
Stringers 

30’ to 31’ saprolife fracture zone (“soft” 
drilling) 
34’ to 36’ fracture zone yielding large 
volume of water (“soft” drilling) 
Top of bedrock at 36’? 

T.D. = 37’ 

- 
- 
- 

-7s mu, 
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Project: Bainbridge Naval Training Center (NTC) 

Well #: 14w-9 

Date: 01/20/91 

Observer: Paul Kopsick, Geologist 

Well Location: 

. Directly north of l-GW-8 (10’) at the base of the Old Landfill. 

l Access is via dirt roads to the south and east of the location. 

. Well placement based on VLF geophysical survey resutts. 

l topographic elevation 187.09’ above MSL. 

Drllllng Technique: 

l Percussion air hammer drill (8” bit). 

l Fine cuttings blown to surface with compressed air; difficutt to log. 

Generalized Stratlgraphy (see accompanying log for detalls): 

(See description for lGW-8) 

Well Construction (see accompanying diagram for details): 

l Schedule 40 PVC casing; 27Sto 37.5’ screened interval. 

l 12.5’ thick sand pack; 4’ bentonite seal; 21.5’ of cemerrt/bentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 110 gallons purged using a stainless steel submersible pump; temperature 

and conductivity stabilized (final readings 31 “F, 10.43 us/cm, respectively). 

Initial Sampling Date/Depth to Water: 

l February 10,1991; water 13.8’ measured from top of protective casing. 

l Total well depth of 30’ measured from top of protective casing. 

l Purge volume of approximately 52 gallons. 

recycled paper 
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ProJect Name and Number; mBainbridaeOCD7013 
. . 

site Location: Qld5re T-a 

Borlng Well Location: E30atral Patin nf 

Date: ~l/lWQl 

BorIngMelt No.: 2&Y-G 

Drilling Contractor: F k F nrwandTestino 

Drllllng Equipment: Dietrich 

Drllk: BuBUJ 

Driller’s Helper(s): Waltar 

Geologist: Jeff Tuttle 

Well Caslng Size, Type: 4’ 40 PV(: 

Boring Diameter: 8’ 

Screen Size and Type: .M Slot PVC 

Screened Interval: Q-S 10 IQ.5 
Well Dlameter: *’ 

Start Tlme: 1’3fI PM 

Completlon Time: 23 PM 

Total Depth of Hole: 19 7 A 

Groundwater Depth: 10 35’ ’ 

Surface Elevetlon: 264.W’ 

Depth Sample Graphic Log Descrlptlon Remarks 

N/A N/A 
- 
- 6” concrete slab; 6” to 6” gravel fill 
- beneath concrete. 
- 

s- 
1 .S to 5’ grey silty sands. 

- 
l No OVA readings - 

5’ to 7’ cobble zone with 1” to 4’ cobbles. above background 
- throughout entire 
- interval. 

10 
7 to 10’ grey-green tinted silty sands. 

- 
- 

lo’ to 19.7 coarse reddish sand grading - 
into weathered saprolite with matic, - 

IS- 
shistose laminations. 

- 
- 
- 

T.D.=lS.T. - 

!O’- 
- 
- 
- 
- 
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Project: Bainbridge Naval Training Center (NTC) 

Well Y: 2-Gw-6 

Date: 01/16/91 

Observer: Jeff Tuttle, Hydrogeologist 

Well Location: 

l Center of eastern side of cuncrete pad in the Old fire Training Area. 

l Access to the location is via the concrete pad. 

l Topographic elevation 26440 ft. above MSL. 

Drilling Technique: 

l Hollow stem auger (8”). 

l Auger advanced through saprolite zone to top of bedrock. Auger refusal at 19.51 

Generalized Stratigraphy (see accompanying log for details): 

l Six inches concrete underlain by gravel fill; gray sifty sands; cobble layer; fine gray-green sand 

grading into reddish sand and weathered saprolite. 

Well Construction (see accompanying diagram for details): 

l Schedule 40 PVC casing; 9.5’ to 19.5’ screened interval. 

l 11 .S thick sand pack; 2’ bentonite seal; 6’ of cemenVbentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 165 gallons purged using a stainless steel submersible pump; temperature, 

pH and conductivity stabilized. 

lnltlal Sampling Date/Depth to Water: 

l February 16,199l; water 6.2’ measured from top of protective casing. 

l Total well depth of 22.1’ measured from top of protective casing. 

l Purge volume of approximately 32 gallons. 

recycled paper 
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Project Name and Number: Naw 
. . 

Site Location: v 

Boring Well Location: ,Cnldhwnntnf 

Date: ~11 QQ1 

Boring/Well No.: Z-GM&? 

Drilling Contractor: m 

Drilling Equipment: i3e&hMUnf;nRic 

Drllkr: Pnld 

Driller’8 Helper(s): .Inhn~ 

Geologist: JaffIuTuttle 

Well Casing Size, Type: 4” XI-I A0 PVC 

Boring Dfameter: R’ 

Screen Size and Type: nlVC 

Screened intefvai: lfi 9’ Q’ 

Well Diameter: 4” 

Start Time: 1 .A5 PM 

Completion Time: US PM (If1 7~21) 

Total Depth of Hole: 3.7 3’ - 

Groundwater Depth: ?A A’ ’ 

Surface Elevation: ZZ646 

l M3asur8d fmm top of ptmecfb cadng 

Depth Sample Grsphlc Log Descrlptlon Remarks 

N/A N/A 0’4’ My. dark brown cohesive clay with 
- quartz pebble fragments. 
- l No OVA readings 

5’ to 6’ cleaner sand over clay, more above background - 
friable, less cohesive. throughout entire - 

interval. 
lo’-- T to 11’ clear, well sorted, light brown 

- sand. 
- 
- 
- 

!o’- 

- 
- 

12’ to 17.5’ clean, well sorted, light 
brown sand containing weathered 
bedrock (quartz) fragments. 

l 11’ stiff ledge 
followed by sudden 
auger drop. 

- 
- 

IO’- 
- 
- 
- 
- 

17.5’ suspected top of bedrock. Sapro- -used hammer drill 
Me grading into competent granite beginning at 17.5’. 
gneiss sequence rich in mice and 
orthoclase feldspar. First water encoun- -Difficult to log fine 
tend at 29’. cuttings from the 

hammer drill. 
T.D.=37.2’ 

,O’ - 
- 
- 
- 
- 

recycled paper 



Sample No: 1 2-GW-7 I 
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project: Bainbridge Naval Training Center (NTC) 

Well #: 2-GW-7 

Date: 01/14/91 

Observer: Jeff Tuttle, Hydrogeologist 

Well Locatlon: 

l “Background” well for Fire Training Area 

l Southwest of Building #716 off western edge of concrete pad. 

l Access 10 the location is via entrance road to the fire training area. 

l Topographic elevation 276.46 ft. above MSL. 

Drllllng Technique: 

l Hollow stem auger (8”) to 17.5’; air hammer drill to 37.2’. 

l Auger refusal at 17.5’, believed to be the top of granitic bedrock. 

Generalized Stratlgraphy (see accompanying log for details): 

l Surfiiial dark brown sitty clay grading into a clean, well sorted light brown sand; saprolite with 

weathered granite gneiss fragments rich in quartz; granitic bedrock with a groundmass of vita 

and orthoclase feldspar. 

Well Constructlon (see accompanying diagram for details): 

l Schedule 40 PVC casing; 16.9’ to 36.9’ screened interval. 

l 21 .ir thick sand pack; 1 S’ bentonile seal; 14’ of cementientonite grout. 

l concrete well pad with steel bumper guards. 

Well Development: 

l Total of 50 gallons purged using a stainless steel bailer; temperature, pH, and conductivity 

sfabilized (final readings: 30.7”F, 5.74, and 1.63 m&m, respectively). 

Inltlal Sampling Date/Depth to Water: 

. February 13,19!31; water 28.4’ measured from top of protective casing. 

l Total well depth of 37.2’ measured from top of protective casing. 

0 Purge volume of approximately 30 gallons. 

recycled oaDer 
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Project Name and Number: ~&@uUU@ 1 CUllZ- Well Caslng Size, Type: s 
. . 

Site Location: Qid Ere Tralnrnna 

Boring Well Location: SE Pad 

Date: JlU!i31 

BorIngMel No.: M-a 

Drilling Contractor: F & F D-Co 

Drilling Equipment: -05~ 

Driller: Pnl 

Driller’s Helper(s): m 1 Watters 

Geologlst: &&Ullf~ 

Boring Diameter: A’ 

Screen Size and Type: 01 g .SJnf PVT: 

Screened Interval: 1 fY 113 29’ 

Well Dlameter: A” 

Start Time: l&l5 AM 

Completlon Time: A:3[].AMf 

Total Depth of Hole: 27 A5’ l 

Groundwater Depth: 14 4’ l 

Surface Elevation; 262.48’~ MSL 
Mmsured tmm top of protecUv8 cadng 

Depth Sample Graphic Log I Descrlptlon I Remarks 

- 
- 
- 
- 

S- - 
- 
- 
- 

lO’- 
- 
- 
- 
- 

IS- 
- 
- 

7 
- 

!O - 
- 
- 
- 

N/A N/A 

0’ to 6’ dark grey, silty, clay: strong diesel 
odor at 2+ feet. Cutting emit strong fuel 
oil odor. 

6’ to 6’ cobble layer with 1” to 4” qtz rich 
cobbles. Appear to be fluvial in origin 
(e.g; well sorted). Persistent fuel oil odor. 

8’ to 11’ cobble transition to light brown 
sand cuttings still emit fuel odor. 

15 -16’ moist silt layer with clay balls. 

’ - 20.6’ perched water in fine light 
brown sand with gneissic laminations, 
grading into competent saprolite. 

20.5’ to 21.5’ granite gneiss bedrock. 

I T.D. = 21 .S 

At 2.5’ 3-1Q ppm OVE 
readings in the 
breathing zone. 

At 9’, 60 ppm OVA 
reading inside auger. 

At IS, 40 ppm OVA 
reading tnstde auger. 

At 20’, 22 ppm OVA 
reading in the 
borehole. 



Sample No:/ 2-G W-8 1 
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Project: Bainbridge Naval Training Center (NTC) 

Well cy: 24w-8 

Date: Ol/lYgl 

Observer: Jeff Tuttle, Hydrogeologist 

Well Location: 

l Off southeast comer of concrete pad in the Old Fire Training Area. 

l Access to the location is via the concrete pad. 

l Topographic elevation 262.46 ft. above MSL. 

Drilling Technique: 

.a Hollow stem auger (8”). 

l Auger advanced through saprolite zone to top of bedrock. Auger refusal at 21 S. 

Generaked Stratigraphy (see accompanying log for details): 

l Gray silty-clay emitting a strong diesel odor; qtz. rich cobble zone of apparent fluvial origin; 

transition to fine silty sands green in color: thin silt layer with clay balls: saprolite layer 

and competent bedrock with gneissic laminations. 

Well Construction (see accompanying diagram for details): 

l Schedule 40 PVC casing; lo to 20’ screened interval. 

l 11’ thick sand pack; 1.5 bentonite seal; 7.5’ of cementbentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 35 gallons purged using a stainless steel bailer; temperature and conductivity stabilized 

(final readings: 23”F, 1.61 us/cm respectively). 

Inftlal Sampling Date/Depth to Wafer: 

l February 13, 1991; water 14.4’measured from top of protective casing. 

l Total well depth of 22.45’ measured from top of protective casing. 

l Purge volume of approximately 16 gallons. 

recycled paper 
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ProJect Name and Number: w 
. . 

site Location: Olda 

Boring Well Location: C-of Pit 

Date: 01/33191 

BorIngMe No.: 2G.Wq 

Drllllng Contractor: Eo. 

Drllllng Equlpment: lMkhBQ& 

Drilbr: n 

Drllle~r Helper(s): e 

Geologlrt: Jeff Tuttle 

Well Casing Slat, Type: 4’ 

Boring Diameter: f3” 

Screen Sire and Type: O-01’ Slot PVC 

Screened Interval: 6’ fo 16 

Well Diameter: 4’ 

Start Time: 93 AM 

Completion Time: 13.15 PM 

Total Depth of Hole: 1K * 

Groundwater Depth: 1.15’ l 

Surface Elevation: 252.06 

Depth Sample Graphic Log Descrlptlon Remarks 

- 
- 
- 
- 

N /A 0’ - 4’ gravel fill (access road material). 

5 4’ to 6 4’ to 6’ organic rich layer; “muck l and OVA - 100 ppm - 
composite oily sludge. (50% methane; - 50% volatile organics 

- 
- 

lO’- 8’to 10’ 6’ to 10’ gravels and cobbles; sandy 
- composite saprolite overburden. 

- 
- 

1 O’-16’ granite gneiss saprolite/bedrock - with shistose layers; semiiithified. 
IS- 

16’ - T. D. = 16’ 
- 
- 

l Duplicate soil sample and field blank 
- (of decontaminated Laski samples) 

taken at this location. 
- 
- 
- 
- 

E-33 
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Project: Bainbridge Naval Training Center (NTC) 

Well #: 2-Gw-9 

Date: Olf23Cll 

Observer: Jeff Tuttle, Hydrogeologist 

Well Location: 

l Center of oil separator pit adjacent Old Fire Training Area. 

l Access to the location is via Yernporary” gravel road extending from the edge of the concrete pad. 

l Topographic elevation (from top of protective casing) 254.22’ above MSL. 

Drilling Technique: 

l Hollow steam auger (8”). 

l Auger advanced through saprofite zone to fop of bedrock. Auger refusal at 16’. 

Generalized Stratigrap’hy (SW accompanying log for details): 

l Gravel till (from temporary road); sandy runoff material ovenying an organic rich soil layer; zone 

of oily sludge; gravels and cobbles from weathered saprolite; granite gneiss bedrock with 

shistose layers. 

Well Constructlon (see accompanying diagram for detalls): 

l Schedule 40 PVC casing; 6’ to 16’ screened interval. 

l 11’ thick sand pack; 2.5’ thick bentonite seal; 2.5’ of cemerWbentonite grout. 

l Concrete well pad with steel bumper guards. 

Well Development: 

l Total of 45 gallons purged using a stainless steel bailer; temperature, pH and conductivity 

stabilized. 

Initial Sampling Date/Depth to Water: 

l February 13,1991; water 7.15’ measured from top 01 prorective casing. 

l Total well depth of 18.5’ measured from top of protective casing. 

l Purge volume of 25 gallons. 

recycled paper 
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I Boring: \ -GW*lO I Page: 1 -L?~ 3 



Well Construction Log: 

WELL CONSTRUCTlON 

Key Padlock 

Top of Pmbectiva Casing mbw 7\, , 

A 

Well Screen 

Y+ 

0 

Fiber Pack 

Quantity 

Composition 

l/4” Dralnage Pot-~ 

Coarse Gravel 
mh. 

t 

\ 
\ 

Internal Mortar 
Collar 

’ Bottom of 
Protective Casing 

e l&n. 

Seal Bofloml 

CASr 14, 

33 h -. 

Caplug 
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RESCAN PAGE e-39RESCAN PAGE e-39
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Well Cwistruction Log: 

Sile ID Number: AAT &I4 \T & &- s- 021 ,c 

Well Number: lhlrc. I\ I 

Today’s Date: ~12~ iq3 
f 

WELL CONSTFHJCTION 

Kay Padlodc 
4 

. a’. 

Compowtion 

Gmund 4 

\’ 

\\ 

Grout 

Bentonite Seal 

Quantity 

-=-I? 

1$ 3 

Composition 0 

7 

T 
\ 

i 
\ 
\ 
\ 
\ - 
- - 

Cap/Plug 

Top al Protectwe Casing 

- Internal Mow 
Collar 

Grout Bottom/ 
Seal Top 

* 

Seal Bottom/ 
Pack Top 

w 

-h. 

-fi. 

Top of Screen 
w 

Bonom Screen 
0 -h. 

Bottom of Plug -ft. 

Bonom of Floor 
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BORING LOG GENERAL DATA 

Pro@: m NmI tie NTc Boring: \-&J- I( Pege:3of 7 

Driller 8 Company: ?m / e f f  

GeologlsULogger 8 Company: w. G@F e $ e Signature: j+bhkdrJ 
1 

Dale Boring Started: l2(14113 Completed: 14 aIT 
Wafer Levels (from Ground Surface) D@lling Rig: ‘DIEfi1;13 

First Encountered: 23. o Date: / 2 /ZO/‘i3 

While Drilling: 
r 

23.0 Dale: (7 /W /‘j3 

At Boring CorqMion: I4 .w+ Dale: 

Drilling Shltts: 

Date Time Depth of Drilling Date Time DepfP;;~~tfing 
Per Shift 

Stan End start ma slat7 End Stan End 

44l% l&2$ /3/o 0 10 

d=IP3 OS?3 llyl 13 43 

-- 

Abbreviations: Location Sketch: 

Abbr. Meaning ’ 





- - 

- 
- 

- 

recycled paper 

Boring: I.&J- 12 I 
Page: i ilF 3 

Drilling 
Data 
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WELL CONSTRUCTION 

Key PadI& 
Top 01 Protectwe Casing 

‘SW-up 

Bentonite Seal 

Well Saeen 
0 

Fiber Pack I + 

Quantity klh 0 
Composition / 

Cap/Plug u’ O 

Pf~tecwe Casing 
I 

l/4” Drainage PM 
/ I 

- Internal MoMr 
Collar 

Bottom 01 
Pr&eMwe Casing 

Grout Bonoml 

Seal Bottom/ 
Pack Top 

e 

Top of Screen 
4 

Bonom Screen 
,- 
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BORING LOG GENERAL DATA 

Prom Btq husge fun2 Boring: \ &J-l? Page:3 of 3 

Driller 8 Company: F. 

GeologlwLqger 8 Company: \1\1. @&Z Signature: 
I &Be 

Date Boring Started: 12 Ifl/f 3 ompleted: 12 /?Ifj 
I 

Water Levels (from Ground Surface) 

First Encountered: 16 ’ 

While Dnlltng: 3h’ 

At Boring Complelion: I(.i, Date: (2b 1% 

Drilling Shifts: 

T T T Time illing 
n 

Date Time Depth 
Pe 

Dale Depth Dr Oi 
Pe ;hN - 

Sian 
- 

D 

Dnlllng 
;hitt 

Start End Stan End End End Start 

2’7 sis I I 16.X 

Abbreviations: Location Sketch: 

Abbr. Meaning 

recvcled paper 





- - - ‘i 

Borin! 
4 

( Page:&? 

Drilling 
Data 

I 

recycled paper 
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WELL CONSTRUCTION 

Kay Pndladc 

Benlonile Seal 

Ouantity 

e 

/ 

Composition 0 

Filler Pack 

Ouantily 

“_t 

‘84 0 
Composition 

- Internal Mortar 
Cdlar 

Boltom of 
PuUaebw Casing 

4 En 

Grout Bottom/ 

m 

Seal Bottom/ 
Pack Top 

0 

Top at Screen 
e I&- Il. 

Bottom Screen 
l 

Bottom of Plug 

Bottom of Fbor 

-a. 
-fi. 

41y - ft. 
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BORING LOG GENERAL DATA 

Proje~: SjNWW N-f-L f3aring: wuki3 Page:zof 3 

Driller 8 Company: Tm 
I. _ 

Geologist/Logger 8 Company: w ,Gw E f fc Signature: 

Date Boring Started: 12) 13 /73 ’ Completed: izl~a\93 
Water Levels (from Ground Surface) Ddlling Rig: 3gfj-p~ rl 

First Encountered: 5 - ? 
/ 

Date: 12 (17 173 

While Drilling: -- v  Date: 1 I]/ t/5? 

At Boring Corqletion: / . 
/ 

Date: 

Shms: DrIllin! 

Dale F Time Time Date 

start End End End Start End Start Start 

Abbreviations: Location Sketch: - 

Abbr. Meaning 

E-51 recycled paper 





Soil/Rock 
Description 

- 
- 

- 
- 
- 

- 

BOtillg:i&w 1 L; 
I 1 

Page: cc3 

1 L-’ 
6 

I 
-+- -’ 

recycled paper E-53 rrulogy end environment 



Construction Log: 

She ID Number: ikl+W- fJ - - ?_ 3 -c;l\+ 

well Number: 2 . Cl IA - I i 

Today’s Date: i 2 / \ ( fr, 
i- 

I . 

Page2 cF3 

WELL CONSTRUCTION 

Key Padlock 
&ovw 7, , Top of Protectwe Casing $ 

‘Stick-up’ 

Y&lJL 

1 
I- 

Protectwe Cawng 
I 

114” Dramage PM 
/ /r I 

Coarsa Gravel 
Blanket && 

d 
I Ii 0 

! \ \ \ \ - 

L 
*  ’ *  .‘, 

d . - e. - S’ l Surface Ground 4 

Bentonite Seal 

Well Saeen I 

Cap/Plug +O 

Z 

0 

0 

0 1 Bonom Screen 

I- 

0 

- Internal Mot-w 
Collar 

Bottom of 
Protecbve Casing 

Grout Bottom/ 
Seal Top 

4 

Seal Bottom! 
Pack Top 

e 

Top of Screen 
I 

- 
Bottom of Plug 

Bottom of Floor 
Pack 
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I 
BORING LOG GENERAL DATA 

prow: i3AI EJ mw N7z Boring: L-Q~ -10 Page. .JJof :3 
Driller&Company: ? ?$4%7M /&A I& 

GeologlstRogger 8 Company: Lf,! G?, E 2 /: Signature: ’ IjL&.#?.# (7,-j 

Date Boring Starled: \2 11 q 3 ’ Completed: 121 by 9 ) 

Water Levels (from Ground Surface) Ddlllng Rig: Diemc 1-t 

First Encounlered: 4 9’ Dale: iZ \I\ 1% 

While Drilling: q. Q * Date: 1211 3 

At Boring Corrpletion: Date: 

Drilling Shtfts: 

Time 

Sfan End 

1230 

Abbr. 

L - 

Abbreviations: 

Meanina 

Depth 
Pe 

Stan 

0 

Of 
tr S 

Drilling 
;hiR 

tna 

(2. c 

recycled paper 

Date T 

L 

Time 

s1an End 

Location Sketch: 
.& 2. (:N ri 

\ 

Dnlllng 
jhifl 

End 

1 





recycled paper 
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Page:Z *3 

Well 

Site 

Construction Log: 

ID Number: ~--&/.-II - Sl-pg 2 E~,T+ cc= +3,02fi 

Well Number: 

Today’s Date: 

Key PadI& 

CapPlug 

‘Stick4lp’ r- St-ANLS 

&L 

STEtL 

WELL CONSTFiUCTlON 

Top of Protsct~~ Casq 

4 

Protectwe Casing 

Grout 

emmlite seal - 

Ouantity 
Composition 

Well Saeen 

Fikar Pack 

Ouantity 
Composition 

Cap/Plug 

% 

i 
1 
\ 
\ 
\ - - - - - - - - 

0 

0 

c 

0 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

f 
-0 

Id 0 

! \ \ \ \ - 
C 

0 

0 

0 

0 

114” Drainage Porn 

- Internal Mortar 
Collar 

Bottom of 
Protective Casing 

C 

Bonom Screen &ifi 
I 

Butturn of PlugjN/,+ 

Bonom 01 Fbor 

I 
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BORING LOG GENERAL DATA 

prow; Am N \ir I piti N ‘TC Boring: 2 *c; _ , , Pegw3 a! s 

- 

GeologistRogger 8 Company: L; GK& / eJ,e 

Date Boring Staned: 121 963 

Water Levels (from Ground Surface) 

Fit-9 Encountered: $2’ Date: 12/.9/‘i3 

While Drilling: 

A! Boring Completion: Date: 

Drilling Shtfb: 

T 
- 

Time Dete Time Date Depth of Drilling 
Per Shitl 

Depth 
Pe 

Of ;D$lling 

End 

r! 

slan Ena Stan End End Start 

0 

-25 ’ 

zr: 

5” 

IEb I& 

L - L 

Abbreviations: Location Sketch: 8 \ 
T-e& -4 

Abbr. Meanina 

recycled paper 
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Well Construction Log: 

Site ID Number: 
Well Number: 2-6 N 1 z l?zL< - 

- 
.J? - 4 .3 . [)2 7 ,-: 

Today’s Date: \ 2 113 1 'i? 

WELL CONSTRUCTION 

Bentonite Seal 

Well Screen 

-7 

Page:2 ctF3 

Cap/Plug .F’ O 

Protecttve Cawng 

114” Dramage Port 

Coarse Gravel 
Blanket 

- 25 * Surtace t 

- Internal Moor 
Collar 

Bottom of 
Protecbve Casing 

M 

Grout Bonoml 
Seal Top 

- 

Seal Bottom/ 
Pack Top 

Top of Screen 
e 

Bottom Screen 
- 

Bottom 01 Plug 

Bottom of Floor 
Pack 
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BORING LOG GENERAL DATA I 

Geologist/Logger 8 Company: 1x! - &fZMl E T$C 

Date Boring Started: 12) 12 ) y  3 Completed: \ 2 I& 3 u 

Water Levels (from Ground Surface) 

First Encountered: i 3 I 
While Drilling: 13 ’ 

Dolling Rig: 17,rmc 1 T 

Date: 12//L/5 3 

Date: i 1112 1% 

At Boring Completion: Date: 

Drilling Shifts: 

1 T Date Tim8 Time Depth Of 
Pe 

Dnllrng 
rS ;hiit 

Stan tnd End Start Start End 

Abbreviations: Location Sketch: ‘!7 CM -< _ 

Abbr. Meaning 

E-63 recycled paper 
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Well Construction Log: 

Site ID Number: MD i’,\\-7 CE-q3- OLZ1 
Well Number: 2-+J-l3 

Today’s Date: 

cover 
lop of Protective Casing 

Key Padlodt 
I 

1 1” Cap/Plug 
l/4” Drainage Port 

/ I 

WELL CONSTRUCTION 

xxi&-up’ 

1 \ \ \ \ - 
- Internal Mom 

Collar 

Bottom of 
Protective Casing 

4 
GKXJl 

Grout Bottom/ 
Seal Top 

< 3&h 

Composition I 0 

Well Saeen 

--i-k 
0 =I 

Cap/Plug ,___L__/ O 

- - 
- 
Z 

0 

0 

0 

0 

Bottom Screen 
* -fi* 

Battam of Plug k 

Bottom of Floor 

I 
424 -. 
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BORING LOG GENERAL DATA 

pro~“=w4~,DGk w- Borhg:~~&),,j Page:301 3 

Drlller 8 Company: T. ww keE 
1. I 

Geologist/Logger a Company: W, Gw e+e Signature: 

Date Boring StaRed: Completed: 

Water Levels (from Ground Surface) 

First Encountered: 

While Drilling: 

Date: 12 11 C\p9 

Date: 

At Boring Con@etion: Date: 

Drilling Shifts: 

Time Time Depth Drilling 
Pe ;hlt! 

start End 

Depfh 
Pe 

Start 

Date Drilling 
;hilr 

End I-- Stall End Start End 

0 300 

33 42.D 

41 42.5 

I  

Abbreviations: 

L 

Location Sketch: 

Abbr. Meanino 

E-67 recycled paper 





F Aquifer Test Data 
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This appendix contains slug test data generated from the SLUGIX software program. 

The data are in numerical and graphical form. 

recycled paper 

‘I-CDT1-,:RC1357-il’l~~Dl F-3 





0 

- -_--- 
MD[i ._ ‘- ‘I. r BOUWER and RICE 

COIQUC . .L SW4 cn/sec 

TRANSM i. ..- ’ .549 su. cm/set 

INIT[A - ..i: L. .47 ft 

Oatah;:. .i;\-: I ~- Dite: O-22-91 

2 3 4 5 
Time (minutes) 

for: BAXNBRIDGE NTC 
by: Chip Hlller 
YELL OAlA: units. ft 
AWlFER Endless 
WICKMESS: 10. d0 
SCREEN: top: 36.50 base. 46.50 
OlrHErER cas lnq: .3340 intake. .6360 
DEPTH. Water lable: 31.92 TO 4b.50 

Well Slus Test Data 

Well: lSW-1 
OLD LANDFILL 

BAINBRIDGE NTC 



10 f I I I I 

0 0.25 

MODEL TYPE: BOUiiER and RICE 

cofaluxIvITY: .02621 cn/sec 

TRANSHISSIVIlY: 7.991 sq. cm/set 

INITIAL HEAD: 2.044 It 

Data Set: lGW-4 Date: 0-22-91 

IOP. BAINBRIM;E NTC 
by 

0.5 

Chip H1ller 

0.75 

WELL OIlA: Lmits; It 

Time (minutes) 

AOUIFER. Endless 
THICKtESS: 10.00 
=SCNEK top: 15 60 base. 35.60 
OIAHETER: 1 - ‘I’ ,330 Intake: .63X 
DEPTH: Yr’ I?. 25.20 TO 36.00 - 

1 1.25 

Well Slus Test Data 
Well: IGW-4 

OLD LANDFILL 
BAINBRIDGE N-K .- 



0 2.5 5 7.5 10 12.5 15 17.5 
Time (minutes) 

BAINBRIDGE NTC MODEL TYPE: BOUHER and RICE * w 
Chip Hlller 

Well Slug Test Data 
:ONOUCTIVITY: .0009171 cm/set 

TRANSHISSIVIlY; .2795 sq. cm/set 

WELL OATA. Lkllts: It 
AWIFER. Endless We.11: lGW-7 

INITIAL HEAO: 2.866.1t 
THlCrMSS: 10 00 
SCAEEK top: 16.00 base: 26.00 OLD LANDFILL 

Data Set: 1Gw-7 
01 AME rut. 

Date: 8-22-91 
caslnq: .3340 Inlake. .6660 

DEPIH. Water Table: 9.470 TO. 27.00 BAINBRIDGE NTC 



MODEL TYPE: BOUNER and RICE ’ 

cotaJcTIvITY: .02125 cn/sec 

TRANSMISSIVITY: 53.77 su. cm/set 

INITIAL HEAD: 1.094 ft 

Data Set: IGW-8 Date: 8-22-91 

Time (minutes) 
I or: BAINBRIOGE NTC 

by: cn1p H1ller 
Well Slug Test Data 

WELL OAlA. thl1ts: It 

AOUIFER Endless Well: IGW-8 
THICKNESS: 83.00 
SCREEN: tap: 39.00 base: 122.0 OLD LANDFILL 
OIMEIER. (. :q: .5000 Intake: ,WOO 
oE>TH: US' le: 16.20 TO. 122.0 BAINBRIDGE NTC - 



0.5 0.75 
Time (minutes) 

1 1.25 

M03EL TYPE: BOIJWER and RICE IOP’ BAINBRIDGE NTC 
br’ 

p Well Slug Test Data 
CONlucTIVITY: 

ChlP Hlller 
.0X27 cin/sec WELL DATA: u-r~ts: ft I./n 1 1 0 7Pl.L A 

TRANSHISSIVITY; 7.870 sq. cm/set 

INIT [AL HEAO: 1.810 It 

AOUIFER Endless 
THICKKSS: 8.000 
SCREEN 34.30 top: base: 42.30 I t-II-k IHAlP 

~.- .---- 

Data Set: 2Gn-1 Date: B-22-91 

I 
Wtzll. CUW-l. 

rz hs-- 
'""'JING AREA 

I AHElEA casing: 4880 Intake .4880 

EPlH. Water Table: 7.950 TO 42.30 1 BAINBRIDGE NTC 



- 
4-J 
cu 
a3 

++- 
- 

u 
RJ 

ii! 

a 

0 

2 3 4 5 6 7 

Time (rni~~~~~) 



-n 
I 

10 : I I I I 

0.01 cl 

I I I I 1 I I I r I I I I I I I I I 1 I 1 

0 2.5 

MODEL TYPE: BDUWER and RICE 

coNolJcTIvITY: .002610 cm/set 

TRANSHISSIvITY. .6364 sq . cm/set 

INITIAL HEAD: 1.075 ft 

Data Set: ZGH-5 1 Date: e-22-91 

5 7.5 10 
1 

12 G .&I 
Time (minutes) 

Ior BAINEIRIDGE NTC 
bv 

- Well Slug Test Data Chip Ml1 ler 
WELL OATA: Lkllts: It 
r0ulFER Endless Well: 2GW-5 
viIcu*SS: 0.030 
SCREEN: top; 15.00 base. 23.00 FIRE TRAINING AREA 
OIAMETER casing: 4B@0 intake: .4lMO 

OJZPIH: Yater Table. 5.050 TO. 23.00 BAINERIDGE NTC 



0 2.5 5 7.5 10 12.3 
Time (minutes) 

MODEL TYPE: BOWER and RICE for- BAINBRIDGE HTC 
DV ‘ChlO Ml 1 ler I 1 Well Slug Test DaJa _ 

:oNDucTIvlTY: .001251 cm/set 

IRANSHISSIVITY: .3014 sq. cm/set 

[WITIAL HEAD: 2.948 ft 

_- ._.- 
WELL DAlA. lhlts: It 
AWlFER Endless 
THICKNESS: 10.00 
SCREEII: tog: 9.500 base. 19.50 

, 

Well: 2GW-6 
FIRE TRAINING AREA 

Data Set: ZGW-6 Date: 8-22-91 
- OlAHElER :. “CI: ,340 Intake: .8X0 

DEPTH. w ‘* le: Ft.850 70. 19.70 BAINBRIDGE VTC . _. .- 

1 



____-_________-___-- 1HGWlOF _____--___--_--_____ PAGE 1 

DATA SET: 1HGWlOF 

CLIENT: US NAVY DATE: 19-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: l-GW-10 

COUNTY: CECIL WELL DEPTH: 67.50 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 0.000 ft 
AQUIFER: Endless THICKNESS: 50.07 ft 

INTAKE RADIUS: 0.500 ft CASING RADIUS: 0.500 ft 
SCREEN TOP: 35.000 ft SCREEN BASE: 67.50 ft 

INITIAL HEAD: 1.378 ft TRANS. RATIO: 1.0000 

MOl-)ET. PARAMETERS. 

TRANSMISSIVITY: 11.9 square cm/set 

CONDUCTIVITY: .00780 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME Head, H (ft) DIFFERENCE 
(mins.) DATA SYNTHETIC (percent) 

1 l.OOOE-05 1.37 
2 0.0166 1.32 
3 0.0250 1.11 
4 0.0333 1.53 

5 0.0416 1.75 
6 0.0500 2.84 
7 0.0583 3.46 
8 0.0666 2.82 
9 0.0750 2.76 

10 0.0916 3.45 
11 0.100 3.11 
12 0.116 2.16 
13 0.141 2.17 
14 0.158 2.17 

15 0.183 2.14 
16 0.208 2.02 
17 0.241 1.88 
18 0.275 1.80 
19 0.316 1.98 
20 0.366 1.45 
21 0.416 1.32 
22 0.483 1.17 
23 0.566 1.01 

* Chip Miller 
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_-----_-----_----___ 1HGWlOF _______-_--__-______ PAGE 2 

No. TIME Head, H (fc) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

24 0.650 0 908 

25 0.750 0.775 
26 0.850 0.667 
27 0.983 0.559 

28 1.20 0.444 
29 1.40 0.374 

30 1.60 0.324 

31 1.80 0.279 

32 2.00 0.247 
33 2.20 0.222 
34 2.60 0.190 
35 3.00 0.158 
36 3.40 0.146 
37 4.00 0.120 
38 4.60 0.108 
39 5.40 0.0950 

40 6.20 0.0760 
41 7.00 0.0630 
42 8.00 0.0630 
43 9.40. 0.0500 
44 11.00 0.0440 
45 12.00 0.0380 
46 14.00 0.0310 
47 16.00 0.0310 
48 19.00 0.0250 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

l Chip Miller 
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______-_-______-____ 1HGWlOR -_-__-_-_-----______ PAGE 1 

DATA SET: 1HGWlOR 

CLIENT: US NAVY DATE: 19-XT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: l-GW-10 

COUNTY: CECIL WELL DEPTH: 67.50 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 0.000 ft 
AQUIFER: Endless THICKNESS: 57.07 ft 

INTAKE RADIUS: 0.500 ft CASING RADIUS: 0.500 ft 
SCREEN TOP: 35.000 ft SCREEN BASE: 67.50 ft 

INITIAL HEAD: 3.437 ft TRANS. RATIO: 1.0000 

MODEL PARAMETERS: 

TRANSMISSIVITY: 25.0 square cm/set 

CONDUCTIVITY: .0144 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice1 

No. TIME Head, H (ft) DIFFERENCE 
(mix-is I DATA SYNTHETIC (percent) 

1 l.OOOE-05 3.43 
2 0.0165 3.30 
3 0.0249 3.24 
4 0.0332 3.17 
5 0.0415 3.08 
6 0.0499 3.00 
7 0.0582 2.92 
8 0.0665 2.84 
9 0.0749 2.77 

10 0.0832 2.69 
11 0.0999 2.56 
12 0.108 2.49 
13 0.124 2.37 
14 0.141 2.26 
15 0.166 2.12 
16 0.183 2.03 
17 0.208 1.90 
18 0.241 1.75 
19 0.274 1.63 
20 0.308 1.51 
21 0.349 1.38 
22 0.399 1.25 
23 0.449 1.13 

* Chip Miller 
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No. 

24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 

35 
36 
37 

38 
39 
40 

41 

42 
43 
44 
45 
46 

U.516 

0.583 
0.666 
0.749 

0.849 
0.966 
1.19 
1.39 
1.59 
1.79 
1.99 
2.39 
2.59 
2.99 

3.39 
3.99 
4.39 
4.99 
5.79 
6.59 
7.39 
a.39 
9.59 

1.01 

0.902 
0.781 
0.692 
0.609 
0.527 
0.412 
0.343 
0.292 
0.260 
0.235 

0.190 
0.171 
0.146 
0.133 
0.108 
0.0950 
0.0880 
0.0690 
0.0570 
0.0500 
0.0440 
0.0380 

47 10.99 0.0310 
48 11.99 0.0250 
49 13.99 0.0190 
50 15.99 0.0190 
51 17.99 0.0190 
52 19.99 0.0120 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

1HGWlOR _________-_---____-- PAGE 2 

* Chip Miller 
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____-_-__-______---- 1HGWllR _-__-___e_________-- PAGE 1 

DATA SET: 1HGWllR 

CLIENT: US NAVY DATE: 19-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: l-GW-11 

COUNTY: CECIL WELL DEPTH: 43.00 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 11.760 ft 
AQUIFER: Endless THICKNESS: 31.24 ft 

INTAKE RADIUS: 0.500 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 20.000 ft SCREEN BASE: 43.00 ft 

INITIAL HEAD: 3.373 ft TRANS. RATIO : 1.0000 

-MODEL PAJUMETERS: 

TRANSMISSIVITY: 4.59 square cm/set 

CONDUCTIVITY: .00482 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER 

No. TIME Head 
(mins 1 DATA 

I  H (ft) DIFFERENCE 
SYNTHETIC (percent) 

1 l.OOOE-05 3.37 2.79 17.05 
2 0.00829 3.11 2.77 11.11 
3 0.0165 3.00 2.74 8.58 
4 0.0249 2.91 2.72 6.66 
5 0.0332 2.84 2.69 5.04 
6 0.0415 2.77 2.67 3.53 
7 0.0499 2.71 2.64 2.37 
8 0.0582 2.65 2.62 1.19 
9 0.0665 2.59 2.59 -0.0518 

10 0.0749 2.54 2.57 -1.11 
11 0.0832 2.49 2.55 -2.23 
12 0.0915 2.46 2.52 -2.57 
13 0.108 2.39 2.48 -3.64 
14 0.124 2.33 2.43 -4.54 

15 0.141 2.25 2.39 -6.10 
16 0.158 2.21 2.34 -6.23 
17 0.183 2.16 2.3A -5.48 
18 0.208 2.10 2.22 -5.68 
19 0.233 2.03 2.16 -6.02 
20 0.266 1.96 2.08 -6.15 
21 0.299 1.88 2.00 -6.42 

22 0.333 1.82 1.93 -6.18 
23 0.383 1.72 1.83 -5.99 

(Bouwer & Rice) 

* Chip Miller 
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----- 

No. 

24 0.433 1.64 

25 0.499 1.54 
26 0.566 1.44 
27 0.649 1.34 

28 0.733 1.25 
29 0.833 1.16 
30 0.949 1.05 
31 0.999 1.01 
32 1.19 0.876 
33 1.39 0.756 
34 1.59 O.GGO 
35 1.79 0.578 
36 1.99 0.508 
37 2.39 0.393 
38 2.59 0.349 
39 2.99 0.279 
40 3.39 0.222 
41 3.99 0.165 
42 4.39 0,133 
43 4.99 0.108 
44 5.79 ' 0.0820 
45 6.59 0.0630 
46 7.39 0.0500 
47 8.39 0.0440 
48 9.59 0.0380 
49 10.99 0.0380 
50 11.99 0.0380 
51 13.99 0.0380 
52 15.99 0.0310 

TIME Head, H (ftl DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

1HGWllR _-________-e-e_- ---- PAGE 2 

1.73 --5.35 

1.60 -4.34 
1.49 -3.29 
1.36 -1.33 
1.24 1.11 
1.11 4.14 
0.979 7.11 
0.926 8.81 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 
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__________e-------we lHGW12F _________-__________ PAGE 1 

DATA SET: lHGW12F 

CLIENT: US NAVY 
LOCATION: PORT DEPOSIT, MD 

COUNTY: CECIL 
PROJECT: BAINBRIDGE NTC 
AQUIFER: Endless 

INTAKE RADIUS: 0.500 ft 
SCREEN TOP: 48.000 ft 

INITIAL HEAD: 4.364 ft 

MODEL 

TRANSMISSIVITY: 1.18 

CONDUCTIVITY: .000668 

MODEL TYPE: UNCONFINED PARTIALLY 

No. 

1 l.OOOE-05 4.36 
2 0.0166 4.46 
3 0.0250 3.64 
4 0.0333 3.42 
5 0.0416 4.33 
6 0.0500 3.79 
7 0.0583 4.00 
8 0.0666 4.18 
9 0.0833 3.81 

10 0.0916 3.58 
11 0.108 2.42 
12 0.125 2.39 
13 0.150 3.80 
14 0.166 2.86 
15 0.200 3.15 
16 0.233 3.74 
17 0.266 2.76 

18 0.308 3.15 
19 0.366 2.98 
20 0~416 2.87 
21 0.483 2.73 
22 0.566 3.04 
23 0.666 2.67 

TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

DATE: 18-OCT-94 
WELL NO.: l-GW12 

WELL DEPTH: 70.00 ft 
WATER TABLE: 0.000 ft 

THICKNESS: 58.18 ft 
CASING RADIUS: 0.330 ft 

SCREEN BASE: 70.00 tt 
TRANS. RATIO: 1.0000 

PARAMETERS: 

square cm/set 

cm/set 

PENETRATED AQUIFER (Bouwer & Rice) 

l Chip Miller 
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__________-e--e----- lHGW12F _____-_____e-______- PAGE 2 

No. TIME Head, H (ft) 
(mix.1 DATA SYNTHETIC 

Ult'l-'EKENCE 
(percent) 

24 0.766 2.61 
25 0.900 3.58 
26 1.00 3.53 
27 1.20 3.46 
28 1.40 3.37 
29 1.60 3.29 
30 1.80 3.20 
31 2.20 3.05 
32 2.60 2.93 
33 3.00 2.79 
34 3.40 2.68 
35 4.00 2.53 
36 4.60 2.40 
37 5.40 2.24 
38 6.40 2.07 
39 7.40 1.93 
40 8.60 1.79 
41 10.00 1.66 
42 12.00 1.52 
43 13.00 1.46 
44 16.00 1‘35 
45 18.00 1.31 
46 21.00 1.26 
47 25.00 1.23 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 
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____________________ lHGW12R _______-___________- PAGE 1 

CLIENT: US NAVY DATE: 18-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: l-GW12 

COUNTY: CECIL WELL DEPTH: 70.00 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 0.000 ft 
AQUIFER: Endless THICKNESS: 58.18 ft 

INTAKE RADIUS: 0.500 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 48.000 ft SCKEEN BASE: 70.00 fr; 

INITIAL HEAD: 3.890 ft TRANS. RATIO: 1.0000 

DATA SET: lHGW12R 

MODEL PARAMETERS: 

TRANSMISSIVITY: 3.22 square cm/set 

CONDUCTIVITY: .00181 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME 
(mins) 

Head, H (ft) 
DATA SYNTHETIC 

DIFFERENCE 
(percent) 

1 i.OOOE-05 3.89 
2 0.0499 3.87 
3 0.0582 3.65 
4 0.0665 3.65 
5 0.0749 3.59 
6 0.0832 3.58 
7 0.0999 3.53 
8 0.116 3.51 
9 0.133 3.45 

10 0.158 3.41 
11 0.183 3.36 
12 0.208 3.31 
13 0.241 3.27 
14 0.274 3.24 
15 0.324 3.18 
16 0.366 3.15 
17 0.433 3.03 
18 0.499 3.03 
19 0.583 2.96 
20 0.666 2.90 
21 0.783 2.82 
22 0.899 2.75 
23 0.999 2.69 

* Chip Miller 
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F-21 



__-__-__-_-__-______ lHGW12R _-__-__-_----_____-_ PAGE 2 

No. TIME Head, H (ft) 
(mins) DATA SYNTHETIC 

DIFFERENCE 
(percent) 

24 1.19 2.59 
25 1.39 2.49 
26 1.59 2.39 
27 1.79 2.71 
28 2.19 2.14 
29 2.59 2.00 
30 2.99 1.86 
31 3.39 1.74 
32 3.79 1.63 
33 4.59 1.42 
34 5.19 1.29 
35 5.99 1.14 
36 6.99 0.978 
37 8.19 0.813 
38 9.39 0.679 
39 10.99 0.533 
40 12.99 0.400 
41 14.99 0.304 

42 16.99 0.235 
43 19.99 0.171 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-22 



________----------__ lHGW13F __________---------- PAGE 1 

DATA SET: lHGW13F 

CLIENT: US NAVY DATE: 19-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: l-GW13 

COUNTY : CECIL WELL DEPTH: 95.50 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 13.760 ft 
AQUIFER: Endless THICKNESS: 81.74 ft 

INTAKE RADIUS: 0.500 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 74.000 ft SCREEN BASE: 95.50 ft 

INITIAL HEAD: 3.500 ft TRANS. RATIO: 1.0000 

MODEL PARAMETERS: 

TRANSMISSIVITY: 2.71 square cm/set 

CONDUCTIVITY: .00109 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME Head, H (ft) 
(miris) DATA SYNTHETIC 

1 l.OOOE-05 3.50 3.44 
2 0.141 3.24 3.34 
3 0.166 3.34 3.32 
4 0.191 3.48 3.30 
5 0.225 3.28 3.28 
6 0.266 3.31 3.25 
7 0.308 3.19 3.22 
8 0.366 3.18 3.18 
9 0.433 2.98 3.13 

10 0.500 3.03 3.09 
11 0.583 2.95 3.03 
12 0.683 2.95 2.97 
13 0.800 2.90 2.89 
14 0.933 2.06 2.81 
15 1.00 2.84 2.77 
16 1.20 2.79 
1'1 1.40 2.75 
18 1.80 2.66 
19 2.00 2.63 
20 2.40 2. s5 
21 2.80 2.49 
22 3.20 2.42 
23 3.80 2.33 

DIFFERENCE 
(percent) 

1.60 
-2.90 

0.769 
5.07 
0.103 
1.77 

-0.848 
0.225 

-5.03 
-2.02 
-2.78 
-0.592 

0.187 
1.73 
2.28 

l Chip Miller 

recycled paper F-23 



__--_--____--------- lHGW13F _________----___---- PAGE 2 

No. TIME Head, H (fc) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

24 4.60 2.21 
25 5.20 2.13 
26 6.20 2.01 
27 7.20 1.90 
28 8.40 1.77 
29 10.00 1.63 
30 12.00 1.46 
31 14.00 1.33 
32 16.00 1.21 
33 19.00 1.06 
34 22.00 0.940 
35 26.00 0.806 
36 30.00 0.705 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-24 



_---________________ 2HGWlOF _______________--- 

DATA SET: 2HGWlOF 

CLIENT: US NAVY DATE: 
LOCATION: PORT DEPOSIT, MD WELL NO.: 

COUNTY: CECIL WELL DEPTH: 
PROJECT: BAINBRIDGE NTC WATER TABLE: 
AQUIFER: Endless THICKNESS: 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 
SCREEN TOP: 7.300 ft SCREEN BASE: 

INITIAL HEAD: 1.251 ft TRANS. RATIO: 

MODEL PAJGMETERS: 

TRANSMISSIVITY: .552 square cm/set 

CONDUCTIVITY: .00489 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer 

No. TIME Head, H (ft) DIFFERENCE 
(mink 1 DATA SYNTHETIC (percent) 

1 l.OOOE-04 1.70 
2 0.0166 1.65 
3 0.0250 1.62 
4 0.0333 1.45 
5 0.0416 1.46 
6 0.0500 1.42 
7 0.0583 1.42 
8 0.0666 1.46 
9 0.0750 1.46 

10 0.0833 1.46 
11 0.0916 1.44 
12 0.108 1.42 
13 0.125 1.60 
14 0.141 1.34 
15 0.166 1.35 
16 0.191 1.35 
17 0.216 1.34 
18 0.250 1.41 
19 0.283 1.28 
20 0.325 1.15 
21 0.366 1.37 
22 0.433 1.16 
23 0.483 1.13 

- PAGE 1 

19-OCT-94 
2-GWlO 

12.30 ft 
8.600 ft 

3.70 ft 
0.330 ft 
12.30 ft 

1.0000 

& Rice) 

* Chip Miller 

recycled paper ecology and environment 
F-25 



---- ----- .-_-- ------- 2HGWlOF _______-____________ PAGE 2 

No. 

24 0.566 1.07 
25 0.633 1.02 
26 0.733 0.978 
27 0.833 0.927 
28 0.966 0.857 
29 1.20 0.749 
30 1.40 0.673 
31 1.60 0.609 
32 1.80 0.552 
33 2.20 0.451 
34 2.40 0.406 
35 2.80 0.336 
36 3.20 0.279 
37 3.80 0.216 
30 4.20 0.184 
39 5.00 0.139 
40 5.60 0.114 
41 6.40 0.0880 
42 7.40 0.0690 
43 8.40 0.0630 
44 9.60 0.0570 
45 11.00 0.0500 
46 13.00 0.0440 

TIME 
(mins) 

Head, H (ft) DIFFERENCE 
DATA SYNTHETIC (percent) 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-26 



2HGWlOR ----_-__---------__- PAGE 1 

CLIENT: US NAVY DATE: 19-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: 2-GWlO 

COUNTY : CECIL WELL DEPTH: 12.30 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 8.600 ft 
AQUIFER: Endless THICKNESS: 3.70 ft 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 7.300 tt SCREEN BASE: 12.30 tt 

INITIAL HEAD: 1.607 ft TIL9N.S. RATIO: 1.0000 

DATA SET: 2HGWlOR 

MODEL PARAMETERS: 

TRANSMISSIVITY: .721 square cm/set 

CONDUCTIVITY: .00640 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME Head, H (ft) DIFFERENCE 
(mixis) DATA SYNTHETIC (percent) 

1 l.OOOE-05 1.60 
2 0.00830 1.54 
3 0.0166 1.53 
4 0.0250 1.53 
5 0.0333 1.51 
6 0.0416 1.51 
7 0.0500 1.49 
8 0.0583 1.49 
9 0.0666 1.48 

10 0.0750 1.46 
11 0.0916 1.43 
12 0.100 1.42 
13 0.116 1.41 
14 0.133 1.39 
15 0.150 1.37 
16 0.175 1.34 
17 0.200 1.32 
18 0.225 1.29 
19 0.258 1.27 
20 0.291 1.23 
21 0.333 1.20 
22 0.383 1.16 
23 0.433 1.12 

* Chip Miller 

recvcled Dmer 
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2HGWlOR -________--e---_-e_- PAGE 2 

No. TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

24 0.500 1.08 

25 0.566 1.04 
26 0.650 0.997 
27 0.733 0.940 

28 0.850 0.883 
29 0.966 0.864 
30 1.00 0.781 
31 1.20 0.705 
32 1.40 0.635 
33 1.60 0.578 
34 1.80 0.476 

35 2.20 0.432 

36 2.40 0.355 
37 2.80 0.298 
38 3.20 0.254 
39 3.60 0.196 
40 4.20 0.171 
41 4.60 0.133 
42 5.40 0.108 
43 6.00 0.0820 
44 7.00 0.0690 
45 8.00 0.0570 
46 9.00 0.0500 
47 10.00 0.0440 
48 12.00 0.0380 
49 13.00 0.0380 
50 15.00 0.0380 
51 18.00 0.0310 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-28 



NO. 

24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

TIME Head, H (ft) 
(mins) DATA SYNTHETIC 

0.500 1.08 

0.566 1.04 
0.650 0.997 
0.733 0.940 
0.850 0.883 
0.966 0.864 
1.00 0.781 
1.20 0.705 
1.40 0.635 
1.60 0.578 
1.80 0.476 
2.20 0.432 
2.40 0.355 
2.80 0.298 
3.20 0.254 
3.60 0.196 
4.20 0.171 
4.60 0.133 
5.40 0.108 
6.00 0.0820 
7.00 0.0690 
8.00 0.0570 
9.00 0.0500 

10.00 0.0440 
12.00 0.0380 
13.00 0.0380 
15.00 0.0380 
18.00 0.0310 

CURRENT RESOLUTION MATRKIX NOT AVAILABLE 

DIFFERENCE 
(percent) 

----------___--_---- 2HGWlOR --_---_---_-_-_--__- PAGE 2 

* Chip Miller 

F-28 



_-__-_--_--_-__-____ 2HGWllF _--____----_--__-___ PAGE 1 

DATA SET: 2HGWllF 

CLIENT: US NAVY 
LOCATION: PORT DEPOSIT, MD 

COUNTY: CECIL 
PROJECT: BAINBRIDGE NTC 
AQUIFER: Endless 

INTAKE RADIUS: 0.330 ft 
SCREEN TOP: 28.000 ft 

INITIAL HEAD: 3.551 ft 

MODEL 

TRANSMISSIVITY: 4.77 

CONDUCTIVITY: .00311 

MODEL TYPE: UNCONFINED PARTIALLY 

No. 

1 l.OOOE-05 3.55 
2 0.00830 3.26 
3 0.0166 3.38 
4 u.u250 3.36 
5 0.0333 3.33 
6 0.0416 3.03 
7 0.0500 3.31 
8 0.0583 3.13 
9 0.0750 2.88 

10 0.0833 3.32 
11 0.0916 3.30 
12 0.108 3.22 
13 0.125 2.87 
14 0.150 2.94 

15 0.166 3.01 
16 0.200 2.13 
17 0.225 2.71 
18 0.258 2.81 
19 0.300 2.77 
20 0.350 2.71 
21 0.400 2.65 
22 0.466 2.57 
23 0.533 2.52 

TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

* Chip Miller 

recycled paper F-29 eculogy and environment 

DATE: 20-OCT-94 
WELL NO.: 2-GW-11 

WELL DEPTH: 51.00 ft 
WATER TABLE: 0.000 ft 

THICKNESS: 50.32 ft 
CASING RADIUS: 0.330 ft 

SCREEN BASE: 51.00 ft 
TRANS. RATIO: 1.0000 

PARAMETERS: 

square cm/set 

cm/set 

PENETRATED AQUIFER (Bouwer & Rice) 



----------_----_-_-_ 2HGWllF _-_-__-_-_-_-_______ PAGE 2 

No. TIME Head, H (ft) 
(mins) DATA SYNTHETIC 

DIFFERENCE 
(percent) 

24 0.616 2.45 
25 0.716 2.35 
26 0.833 2.27 
27 0.950 2.17 
28 1.20 2.00 
29 1.40 1.87 
30 1.60 1.75 
31 2.00 1.54 
32 2.20 1.44 
33 2.60 1.26 
34 3.00 1.10 
35 3.40 0.965 
36 4.00 0.794 
37 4.60 0.660 
38 5.40 0.533 
39 6.20 0.432 
40 7.20 0.336 
41 8.20 0.266 
42 9.60 0.196 
43 11.00 0.146 
44 13.00 0.108 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

l Chip Miller 

F-30 



_________-__-------- 2HGW12F _________-__--__-___ PAGE 1 

CLIENT: US NAVY DATE: 20-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: 2-GW-12 

COUNTY : CECIL WELL DEPTH: 28.00 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 14.490 ft 
AQUIFER: Endless THICKNESS: 13.51 ft 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 18.000 ft SCREEN BASE: 28.00 fK 

INITIAL HEAD: 2.865 ft TRANS. RATIO: 1.0000 

DATA SET: 2HGW12F 

MODEL PARAMETERS: 

TRANSMISSIVITY: 40.0 square cm/set 

CONDUCTIVITY: .0973 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. 

1 0.00830 2.86 
2 0.0166 3.48 
3 0.0250 3.74 
4 0.0333 3.2Y 
5 0.0416 3.08 
6 0.0500 2.25 
7 0.0583 2.16 
8 0.0666 2.50 
9 0.0833 1.35 

10 0.0916 0.717 
11 0.100 1.07 
12 0.116 1.53 
13 0.125 0.876 
14 0.150 0 . SGS 
15 0.166 0.438 
16 0.200 0.0820 
17 0.216 0.177 
18 0.250 0.127 
19 0.283 0.0760 
20 0.316 0.0500 
21 0.366 0.0310 

22 0.416 0.0250 
23 0.466 0.0250 

TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

3.86 -34.74 
3.44 1.29 
3.06 18.18 
2.73 17.05 

2.43 20.83 
2.17 3.66 
1.91 10.55 
1.72 31.13 
1.37 -1.44 
1.22 -70.72 
1.09 -1.60 
0.867 43.35 
0.772 11.83 
0.547 3.16 

0.435 0.639 
0.274 -234.8 
0.218 -23.39 
0.137 -8.50 
0.0870 -14~56 
0.0550 -10.02 
0.0276 10.94 
0.0138 44.57 

* Chip Miller 

recycled paper 
F-31 



2HGW12F -----------w-m-m____ PAGE 2 

No. TIME 
(mins) 

Head, H (ft) 
DATA SYNTHETIC 

DIFFERENCE 
(percent) 

24 0.533 0.0190 
25 0.600 0.0190 
26 0.683 0.0190 
27 0.766 0.0880 
28 0.883 0.0380 
29 0.983 0.146 
30 1.20 0.0440 
31 1.40 0.0440 

32 1.60 0.0440 

33 1.80 0.0440 

34 2.20 0.0440 

35 2.40 0.0440 

36 2.80 0.0500 
37 3.00 0.0500 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-32 



2HGW12R _________---------_- PAGE 1 

DATA SET: 2HGW12R 

CLIENT: US NAVY DATE: 20-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: 2-GW-12 

COUNTY: CECIL WELL DEPTH: 28.00 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 14.490 it 
AQUIFER: Endless THICKNESS: 13.51 ft 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 18.000 ft SCREEN BASE: 28.00 ft 

INITIAL HEAD: 1.124 ft TRANS. RATIO: 1.0000 

MODEL PARAMETERS: 

TRANSMISSIVITY: 31.0 square cm/set 

CONDUCTIVITY: .0754 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME 
(mins) 

Head, H (ft) 
DATA SYNTHETIC 

DIFFERENCE 
(percent) 

1 l.OOOE-04 4.50 
2 0.0333 2.67 
3 0.0416 2.43 
4 0.0500 2.19 
5 0.0583 2.00 
6 0.0666 1.81 
7 0.0750 1.65 
8 0.0833 1.48 
9 0.100 1.21 

10 0.108 1.08 
11 0.125 0.883 
12 0.141 0.698 
13 0.158 0.552 
14 0.183 0.393 
15 0.208 0.266 
16 0.241 0.165 
17 0.275 0.114 
18 0.308 0.0630 
19 0.350 0.0380 
20 0.400 0.0250 
21 0.450 0.0190 
22 0.516 0.0190 
23 0.583 0.0120 

4.40 2.00 
2.83 -5.91 
2.53 -3.95 
2.26 -3.12 
2.02 -1.41 
1.81 -0.363 
1~62 1.63 
1.45 2.16 
1.16 4.07 
1.04 3.55 
0.833 5.50 
0.668 4.28 
0.534 3.13 
0.383 2.51 
0.274 -3.18 
0.176 -6.69 
0.112 1.08 
0.0723 14.80 
0.0414 -9.13 
0.0212 14.84 

* Chip Miller * 

F-33 
recycled paper 



________-__---_--_-- 2HGW12R ___________-_____-__ PAGE 2 

No. TIME Head, H (ft) 
(mix-s) DATA SYNTHETIC 

DIFFERENCE 
(percent) 

24 0.666 0.0190 
25 0.766 0.0120 
26 0.866 0.0120 
27 0.983 0.0120 
28 1.20 0.0120 
29 1.40 0.00600 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-34 



----------_-_-_____- 2HGW12R _________--_--______ PAGE 1 

DATA SET: 2HGW12R 

CLIENT: US NAVY DATE: 20-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: 2-GW-12 

COUNTY: CECIL WELL DEPTH: 28.00 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 14.490 ft 
AQUIFER: Endless THICKNESS: 13.51 ft 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 18.000 ft SCHEEN BASE: ZB.00 ft 

INITIAL HEAD: 1.124 ft TRANS. RATIO: 1.0000 

MODEL PARAMETERS: 

TRANSMISSIVITY: 31.0 square cm/set 

CONDUCTIVITY: .0754 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME 
(mins) 

Head, H (ft) 
DATA SYNTHETIC 

DIFFERENCE 
(percent) 

1 l.OOOE-04 4.50 
2 0.0333 2.67 
3 0.0416 2.43 
4 0.05uo 2.19 

5 0.0583 2.00 
6 0.0666 1.81 
7 0.07fO 1.65 
8 0.0833 1.48 
9 0.100 1.21 

10 0.108 1.08 
11 0.125 0.883 
12 0.141 0.698 
13 0.158 0.552 
14 0.103 0.333 
15 0.208 0.266 
16 0.241 0.165 
17 0.275 0.114 
18 0.308 0.0630 
19 0.350 0.0380 
20 0.400 0.0250 
21 0.450 0.0190 
22 0.516 0.0190 
23 0.583 0.0120 

4.40 2.00 
2.83 -5.91 
2.53 -3.95 
2.26 -3.12 

2.02 -1.41 
1.81 -0.363 
1 63 1.63 
1.45 2.15 
1.16 4.07 
1.04 3.55 
0.833 5.58 
0.668 4.28 
0.534 3.13 
0.383 2.51 
0.274 -3.18 
0.176 -6.69 
0.112 1.08 
0.0723 ,14.80 
0.0414 -9.13 
0.0212 14.84 

* Chip Miller 

F-33 
recycled paper 



-------------------- 2HGW13F _----___--_-----____ PAGE 1 

DATA SET: 2HGW13F 

CLIENT: US NAVY 
LOCATION: PORT DEPOSIT, MD 

COUNTY: CECIL 
PROJECT: BAINBRIDGE NTC 
AQUIFER; Endless 

INTAKE RADIUS: 0.330 ft 
SCREEN TOP: 38.000 ft 

INITIAL HEAD: 3.500 ft 

DATE: 19-OCT-94 
WELL NO.: Z-GW-13 

WELL DEPTH: 42.50 ft 
WATER TABLE: 6.550 ft 

THICKNESS: 35.95 ft 
CASING RADIUS: 0.330 ft 

SCREEN BASE: 42.50 ft 
TRANS. RATIO: 1.0000 

MODEL PARAMETERS: 

TRANSMISSIVITY: 29.5 square cm/set 

CONDUCTIVITY: .0269 cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME 
(mins) 

Head, H (ft) 
DATA SYNTHETIC 

DIFFERENCE 
(percent) 

1 l.oOoE-04 3.50 2.92 16.33 
2 0.00830 2.35 2.89 -23.33 
3 0.0166 2.65 2.86 -8.04 
4 0.0250 3.02 2.83 6.13 
5 0.0333 3.05 2.80 8.07 
6 0.0416 2.80 2.78 0.746 
7 0.0583 2.43 2.72 -11.62 
8 0.0666 2.83 2.69 4.89 
9 0.0833 2.72 2.63 3.16 

10 0.0916 2.68 2.61 2.59 
11 0.108 2.71 2.55 5.70 
12 0.125 2.56 2.50 2.39 
13 0.141 2.47 2.45 0.971 
14 0.191 2.19 2.30 -5.16 
15 0.225 2.18 2.20 -1.13 
16 0.258 2.09 2.11 -1.41 
17 0.291 2.00 2.03 -1.29 
18 0.333 2.10 1.92 8.24 
19 0.400 1.58 1.77 -11.77 

20 0.450 1.58 1.66 -5.38 
21 0.516 1.32 1.53 -16.11 
22 0.600 1.49 1.38 7.45 
23 0.700 1.28 1.21 4.97 

* Chip Miller 

F-35 
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____________-------- 2HGW13F ________---_--_--___ PAGE 2 

No. TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

24 0.800 1.13 
25 0.933 1.11 
26 1.00 0.972 
27 1.20 0.864 
28 1.40 0.781 
29 1.60 0.711 
30 1.80 0.603 
31 2.20 0.527 
32 2.60 0.470 
33 3.00 0.425 
34 3.40 0.393 
35 3.80 0.336 
36 4.40 0.298 
37 5.20 0.260 
38 6.00 0.228 
39 6.80 0.203 
40 7.80 0.171 

1.07 4.80 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

* Chip Miller 

F-36 



_____e__--em-----me- 2HGW13R ________-----_--____ PAGE 1 

CLIENT: US NAVY DATE: 19-OCT-94 
LOCATION: PORT DEPOSIT, MD WELL NO.: 2-GW-13 

COUNTY : CECIL WELL DEPTH: 42.50 ft 
PROJECT: BAINBRIDGE NTC WATER TABLE: 6.550 ft 
AQUIFER: Endless THICKNESS: 35.95 ft 

INTAKE RADIUS: 0.330 ft CASING RADIUS: 0.330 ft 
SCREEN TOP: 38.000 ft SCREEN BASE: 42.50 ft 

INITIAL HEAD: 1.664 ft TRANS. RATIO: 1.0000 

DATA SET: 2HGW13R 

MODEL PARAMETERS: 

TRANSMISSIVITY: 12.2 square cm/set 

CONDUCTIVITY: .Olll cm/set 

MODEL TYPE: UNCONFINED PARTIALLY PENETRATED AQUIFER (Bouwer & Rice) 

No. TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

1 l.OOOE-04 3.00 2.77 7.39 
2 0.0416 2.59 2.66 -2.41 
3 0.0500 2.62 2.63 -0.524 
4 0.0666 2.72 2.59 4.85 
5 0.0750 2.68 2.57 4.34 
6 0.0833 2.61 2.54 2.63 
7 0.100 2.62 2.50 4.56 
8 0.108 2.50 2.48 1.04 
9 0.125 2.46 2.44 1.00 

10 0.150 2.38 2.37 0.183 
11 0.175 2.25 2.31 -2.73 
12 0.200 2.17 2.25 -3.93 
13 0.225 2.14 2.19 -2.73 
14 0.266 2.06 2.10 -2.06 
1.5 0.308 1.95 2.01 -3.45 
16 0.350 1.86 1.93 -3.47 
17 0.400 1.76 1.83 -3.85 
18 0.466 1.65 1.71 -3.GG 
19 0.550 1.51 1.56 -3.40 
20 0.633 1.39 1.43 -3.04 
21 0.716 1.29 1.32 -1.87 
22 0.833 1.16 1.16 -0.0558 
23 0.966 1.04 1.01 2.16 * 
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_--__-----__-------- 2HGW13R ___-__-_---------e-- PAGE 2 

No. TIME Head, H (ft) DIFFERENCE 
(mins) DATA SYNTHETIC (percent) 

24 1.20 0.864 0.799 
25 1.40 0.743 
26 1.80 0.571 
27 2.00 0.508 
28 2.20 0.451 

29 2.60 0.362 
30 3.00 0.298 
31 3.60 0.228 
32 4.00 0.196 
33 4.80 0.133 
34 5.40 0.0950 
35 6.20 0.0630 
36 7.20 0.0250 

37 7.80 0.00600 

CURRENT RESOLUTION MATRIIX NOT AVAILABLE 

7.48 
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MODEL TYPE: BOUUER and RICE 

COWUCTtVITY: .01440 cm/sx 

TRANSMISSIVITY: 25 06 sq. cm/set 

INITIAL HEAO: 3.437 ft 

Data Set: 1HGWlOR Date: 19-Ocl-94 

0.001 0.01 0.1 
. 
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IW 
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mS NAV 
by' ECOCOGY AN0 ENVIQONHENT 1t.C 
U;LL DATA: Units. it 

AOUI=ER: Enaless 
l’IIC<NESS: 57.07 
SCREEN. too: 35 00 base: 67.50 
OlrMElER: casing: 1.000 lntace: 1 000 

DEcTr+ Water Table: S.CCC ‘3. 67.X. 

BAINBRIDGE NTC 

Well: I-GW-10 
PORT DEPOSIT, MD 

CECIL 



MODEL TYPE: BONER and RICE 

CO~OUCTIVITY: .007800 cm/set 

TRANSHISSIVITY: j 1.90 sq cm/set 

INITIAL HEAD: 1.378 f t 

Data Set: lHGYl0’ Date: 19-OCT-94 

by: ECOCOGY AN0 EWI90NHENT INC. 
WELL OLTA: Units: It 
dOUIzER’ Endless 
l+!IC<NESS: 50.07 
SCREEN. too: 35 00 tmse: 67.50 
OIAt+lER: casing: 1 000 intake: 1.000 
OE’Td h’st?r Taale: 3.CCC 13: 67.X 

BAINBRIOGE NTC 

Well: l-GN-10 
PORT DEPOSIT, MD 

CECIL 
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MODEL TYPE: BOUWER and RICE 

CO\OUCTIVITY: .0048 19 cm/set 

TRANSMISSIVITY: 4.589 sq. cmisec 

INITIAL HEAD: 3.373 ft 

Data Set lHGW119 Date: 19-OCT-94 

0,001 0.01 0.1 1 10 100 

- w-II 
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by’ ECOLOGY AN0 ENVIQOhMENT IhC. 
BAIhBRIDGE NTC 

Time 
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MODEL TYPE: BOtJWEFl and RICE 

cokoucTIv[‘Y: .001017 cm/set 

lRANSMISS[VITY: 3.223 sq, cm/set 

INITIAL HEAD: -3.890 ft 

Dsta Set: lYGU129 Date: la-OCT-94 

0.001 0.01 0.1 
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MODEL TYPE: BOUUER and RlX 

COWUCTIYITY: .0008488 cmisec 

TRANSl4ISSIVITY: i. 114 sq. cmise: 

INITIAL HEAD: 3.469 f t 

Data Set: lY.Gul3? Date: 19-XT-94 

0.001 0.01 0.1 
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MODEL TYPE: BOWER and RICE 

COVDUCTIVITY: .OOOf3363 cm/set 

TRANSMI SSIVITY: 2.083 sq ca/sec 

INITIAL HEAD: 3.350 It 

Oata Set: lHGYl3F Date: 19-OCT-94 
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1iICtNESS: 3.700 
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MODEL TYPE: BOIJWER and RICE 
CO\DUCT [VITY: .001667 cm/set 

lRANSMISS[VITY: 2.558 sq. cmisec 
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This appendix contains letters concerning reports on the validation of all samples 

collected by E & E at the NTC during the 1991 and 1994 sampling events. The appendix is 

divided into several sections that are organized by sampling event. 
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DATA VALIDATION SUMMARY 

Bainbridge Navy Remedial Investigation 
E & E Data Package 9 100.194 

Sampling Dates January 23-25, 199 1 

INTRODUCTION 

This Data Validation Summary report was generated for Work Or&r s 1 for soil and water 
analyses for the Beinbridge Navy Remedial Investigation. The analytical laboratory work was 
performed by Ecology and Environment, Inc. (E & E’s) Analytical Services Canter. 

The data package includes 14 soil and 5 water samples. Analytical testing consisted of volatile 
organic analyses by Gas Chromatography/Mass Spectroscopy (K/MS); Benzene, Ethyl Benzene, 
Toluene and Xylene (BETX) by CC; Base/Neutral and Acid Extractable Organics by SC/MS; 
Pesticides and PCB’s by GC; Total Petroleum Hydrocarbons by Infrared Spet3rOphOtOmet~; 
lnorganics by Atomic Absorption (AA)and Inductively Coupled Argon Plasma (ICP); Mercury by 
Cold Vapor; and Cyanides by Spectrophotometry. 

The following report provides e summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C Data Validation 
Requirements. The site-specific Work Plan and Quality Assurance Project Plan (04PP) were 
reviewed. These documents detailed the project background and requirements for the 
investigation. , 

VOLATILE ORQANICS BY OC/MS 

CVERALL ASSESSMENT OF DATA 

All volatile organic data generated by SC/MS are constclered to be valtd and acmpteble wltll the 
appropriate qualifiers, as noted on the data summary forms. The data has been generated in 
accordance wlth the site-specific Q4PP and project requirements. 

I. Holdino Times 

All Holding times were met within the acceptable time frame of 7 days for unpreserved 
and 14 days for preserved water samples. The soil holding time of 14 days was also met. 

II. @C/MS Tuning 

All tuning was generated within the acceptable limits for Bromofluorobenzene (BFB). 

Ill. Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors ( RRF), Percent Relative Standard Deviation ( WRSD), Relative 
Response Factors ( RRF), and Percent Difference ( XD). 

Pagelof9 
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IV. Blanks 

a.> Field Blanks: The following compounds were detected in the 5 field blanks: 
chloromethane, methylene chloride, acetone, carbon disulfide, chloroform, 1,2- 
dichloroethane, bromodichloromethane and toluene. A public water supply was utilized 
for collection of the field blank on l/23/9 1, This water was used for steam cleaning 
followed by a deionized water rinse. This field blank cannot be used to qualify the 
analytical data because of the trihalomethane contamination present. The field blanks 
which were used to determine contamination included Rinsates 1 and 2 and Trip blanks, 
1 and 2. 

The highest concentrations of the compounds detected in the field blanks are listed as 
follows: chloromethane In Rinsate *2 at 1 1 ug/l, methylene chloride in both trip blanks 
at 12 ug/l, acetone in Rinsate * 1 at 14 ug/l and toluene in Trip blank =2 at 3 ug/l. 
Chloromethane was not found in any of the asociated samples, The samples were qualified 
for acetone and methylene chloride through the laboratory blanks. The exceptions to this 
are noted within the text as appropriate. The limit used for the 

. review of toluene contamination was 30 ug/l. Results found to be below the 3Oug/l were 
qualified as ‘U’, not detected. Carbon disulfide was detected in Rinsate”2 and Trip Blank 
O2 at 2 ug/l, estimated. The limit for carbon disulfide review is 10 ug/l. Sample 2GW- 
9-SB 1 was found to contain 37 ug/kg of carbon disulfide. No other carbon disulfide 
wntamlnation was noted within the samples. Carbon disulfide was not detected in any of 
the method blanks. The summary of the laboratory blanks is detailed in the following 
paragraphs. 

b.) Laboratory (Method) Blanks: The following compounds were detected in the 6 
method blanks: methylene chloride, acetone, 2-butanone and toluene. The laboratory 
method blank VBLKW 1 for water is associated with the following samples: Field blank, 
Rinsates 1 and 2, Trip blanks 1 and 2, the Field blank MS and MSD. Laboratory blank 
VBLKW 1 was found to contain methylene chloride and acetone at 9 and 14 ug/l, 
respectively. The limits utilized to assess the associated samples are 90 up/l for 
methylene chloride and 140 ug/l for acetone. The assaciated samples were qualified with 
‘U’, not detected. 

Laboratory method blank VBLKM 1 for soil is associated with sample 2BH- 1A at the 
medium level. Laboratory blank VBLKM 1 was found to contain 1700 ug/kg of methylene 
chloride and 500 ug/.kg as an estimated value for toluene. The limits used to assess sample 
2BH- IA included: 17,000 ug/kg for metttylene chloride and 5,000 ug/kg for toluene. 
Toluene was not detected in sample ZBH- 1A. The sample was qualified as ‘U’ for methylene 
chloride. Acetone was not present in the method blank. A limit of 140 ug/l for z&one 
from Rinsate = 1 was utilized to determine if qualification was necessary. The 1,100 
ug/kg of acetone detected in the sample exceeds this limit, therefore, no qualification is 
necessary. 

Laboratory method blank VBLKM2 for soil is associated with 2BH-3Al at the medium 
level. Laboratory blank VBLKt12 was found to contain 790 ug/kg of methylene chloride 
and 140 ug/kg as an estimated value of toluene. The limits used to assess the sample 
2BH-3A 1 includes 7,900 ug/kg for methylene chloride and 1,400 ug/kg for toluana. The 
sample was qualified with ‘U’ for these wmpwnds. Acetone was not present in the method 
blank. The limit of I40 ug/l for acetone from Rinsate * 1 wos utilized for review. The 
sample exceeds this limit, therefore, no qualification is necessary. 
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Laboratory method blank VBLKS 1 for low level soil is associated with the fOllWlng: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
2GW-9-SB2A. Laboratory blank VBLKSl was found to wntaln methylene chloride at 
7 ug/kg and 23 ug/kg of acetone. The associated limits for review of the samples included 
70 ug/kg for methylene chloride and 230 ug/kg for acetone. The associated samples 
were qualified with ‘U’. 

Laboratory method blank VBLKS2 for low level soil is associated with the following 
samples: 2BH-4A, 2GW-9-SB 1,2GW-9-SB 1 MS and MSD. Laboratory blank VBLKS2 
was found tn mntain methylene chloride at 13 ug/kg, 9 ug/kg estimated, for atone and 
3 ug/kg estimated, for 2-Butanone. The associated limits for review are 130 ug/kg for 
methylene chloride, 90 ug/kg for acetone and 30 ug/kg for 2-Butanone. The samples 
which were found to contain levels of the contamlnsnt lower than the Hmlt were qualified 
with ‘U’. The values which exceeded the limit are considered to contain the compound Of 
interest at the level indicated. 

Laboratory method blank VBLKS3 for low level soil is associated with samples ZBH-3A 
and 2BH-4C. The laboratory blank VBLKS3 was found to contain methylene chloride at 
5 ug/kg and acetone at 5 ug/kg, estimated. The limits used to assess the samples are 
50 ug/kg for both methylene chloride and acetone, The methylene chloride found in the 
samples were qualified as ‘U’. The acetone exceeded the limit of both 50 ug/kg ln the method 
blank and 140 ug/l in Rinsate * 1, therefore, needed no qualification. 

V. Surrooate Recovery 

BFB surrogate recovery was reported low and out of specification at 68% and 7058 for soil 
samples 2GW-9-SB 1 MS and 2GW-9-SB 1 MSD, respectively. The DC limit for BFB Surrogate 
Recovery is (74- 12 1 W). The analytical data was qualified appropriately with ‘3’ or ‘UJ’. The 
posltive results are qualified as ‘J’ and the nondetectable compounds ‘W’ as estimated, for the 
volatiles in this MS/MSD only. 

VI. Matrix Soike/Matrix Soike DuDlicate (MS/MSDl 

All MS/MSD’s were generated within acceptable limits for Relative Percent Difference (RPD) 
and Percent Recovery ( WR). 

VI I. uternal Standards Pertormance 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation. 

SEMI-VOLATILE ORGANIC!!4 BY BCIMS 
(Base/Neutral and Acid Extractable Organics) 

GVERALL ASSESSMENT OF DATA 

. . 

All base/neutral and acid extractable organic data generated by GC/MS are consIdered to be valid 
and acceptable with the appropriate qualifiers, as noted on the data summary forms. The data has 
been gonerated in accordance with the site-specific CISPP and project requirements. 
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Sol1 sample 2BH- 1A was re-extracted and re-analyzed due to unaazptable surrogate 
recoveries generated from the initial analytical run. The second run was performed after the 
14 day holding time for soil extraction. Acceptable recoveries were generated far the 
second run. The data was appropriately qualified with ‘J’ or ‘UJ’. The posttive results are 
qualified as ‘J’ and the nondetectable compounds ‘UJ’ as estimated, for all semi-volatilas in 
sample 2BH- IA. 

Two water samples ( Field Blank and Rfnsate ft 1) collected on l/23/9 1, were extracted on 
l/3 I /9 1. This exceeded the 7 day extraction holding time for water samples by one day. 
The positive results in these two samples which were not already qualified as ‘U’ basad on the 
blank results are qualified ‘J’. The nondetectable compounds are qualified ‘UJ’ as estimated. 

I I. &/MS TuniIlp 

All tuning was generated within acceptable limits for Decafluorotriphenylphosphine (DFTPP). 

111. Calibration 

All Initial andcontinulng callbratlon was performed wlthin acceptable llmtts for RRF, %RSD, 
RRF, and %D. 

a.) Field Blanks: Bis( 2ethylhexyl)phthaTate was detected In the 3 field blanks. These samples 
Included Field Blank, Rtnsate = 1 and Rinsate O2. The highest level of bisf 2ethylhexyl) 
phthalate among the field blanks was 4 ug/kg, estimated in Rinsate = 1. All samples 
were qualtfied for bis( 2ethylhexyl) phthalate through the corresponding method blanks. 
These are detailed below. 

b.) Laboratory (Method) Blanks: Bis( 2ethylhexyl)phthelate was detected in the 3 method 
blanks. These samples included SBLKW 1, SBLKSl and SBLKS2. The samples rrssoclated 
with the water method blank SBLKW 1 included the Field blank and Rinsates 1 and 2. 
Laboratory method blank SBLKS2 for soil was associated with sample 2BH- 1A only. 
Laboratory method blank SBLKSl for soil was associated with the rest of the soil samples. 

.Laboratary method blank SBLKW 1 wes found to mntain bis(2ethylhexyl) phthalate at 
4 ug/l, estimated. The limit utilized for review was 40 ug/l. The carresonding samples 
were qualified with ‘U’. 

Laboratory method blank SBLKS 1 was found to contain 65 ug/kg, estimated of 
bis( 2ethylhexyl) phthalate. A limit of 650 ug/kg was utilized for review of the samples. 
The associated samples were all qualified with ‘U’. 

Laboratory method blank SBLKS2 was found to contain 150 @kg, estimated of 
bis( 2ethylhexyl) phthalate. A limit of 1,500 ug/kg wee utilized to determine the effect 
on soil sample 2BH- 1A The sample was qualified with ‘U’. 
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Y. Surrooate Recovery 

All surrogate recovery was found to be generated within mptable limits for the 6 surrogate 
compounds. 

VI. WMSD 

All MUMSD’s were generated within eccepteble limits for RPD and %R. 

Y I I. jnternel Standards Performance 

All Internal standards were generated within acceptable speclflcatlons for area counts and 
retention time variation. 

PESTICIDEWPCB’s BY GC 

ESSMENT OF DATA 

All pesticide and PCB data generated by CC are considered to be valid and acceptable with the 
appropriate qualifiers, as noted on the d8ta summary forms and within the following text. The data 
has bean generated in accordance with the site-specific OAPP and project requirements. 

The MS/MSD’s generated for the pesticides/PCB’s may not be used to determine long term 
precision and eccuracy of the analytic81 method on the matrix due to poor RPD and SgR. 

I. )loldlna Times 

Two water samples (Field Blank and Rlnsate * 1) collected on l/23/9 1, were extracted on 
l/3 l/9 1. This exceeded the 7 day extr8ction holding time for water samples by one c&. Both 
water field blanks were appropriately qualified with ‘UJ’ ez estimated. Posltlve results were 
not detected in any pesticide/PCB samples. 

II. g Instrument Performance 

Adequate chromatographic resolution end instrument sensitivity were achieved through the 
@meration of data within acceptable limits. These included DDT retention time , retention 
time windows/standards, DDT/Endrin degredation check, and retention time check for 
dfbutylchlorendate (DBC). The following deviations are noted for the data set. 

Retention time criterion was not met in the INDB standard enulyzed at 18:28 on 21719 1. The 
following EYALB stenderd met the appropriete criterion. All samples fajlfng inbetW88n 
these two standards were reanalyzed. 

Percent Difference ( WD) criterion ~8s not met in the final standards of the 2/t/9 1 p&icide 
8naIytic81 sequence. The laboratory took no 8ction since these w8re the closing star&&~ 
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111. @libration 

All initial and continuing calibration wes performed within acceptable limits for calibration 
factors (CF), percent relative standard deviation ( WRSD), and %D with the following 
notation. 

As reported previously in Section II, the WD criterion wus not met in the fine1 standards 
of the 2/7/9 1 pesticide analytical sequence. No action was taken by the laboratory since 
these were closing stendords. 

IV. Blanks 

a). Field Blanks: Pesticides/PCB’s were not detected in any of the 3 Meld blanks. These 
samples included the Field Blank and Rinsate ft 1 and *2. 

b.) Laboratory (Method > Blanks: Pesticides/PCB’s were not detected in any of the 4 method 
blanks. 

V. pBC Retention Time 

Retention time shift for the samples were all generated within appropriate specifications with 
theexception of sample 2BH- IA. Retention time shift for DBC could not be reported for the 
semple due to the dilution required for the analysis. No qualification is required. 

VI. MS/MSD 

Both sets of MS/MSD’s were not generated within acceptable limits for RPD and %R. These 
samples included 2BH-3BMS, 2BH-3BMSD, 2f3W-9-SB2AMS and 2&V-9-SB2AMSD. 
The laboretory reported the presence of interferences and the possible concentrating of the 
spiking solution utilized. This &ta is qualified as ‘UJ’ , however, this data may not be used 
to determine long term precision and accuracy of the analytical method on the matrix. The 
remafnlng data set is consider-uj to be valid and ecceptable because of consistent adherence 
to acceptable specifications. 

BENZENE, ETHYL BENZENE, TOLUENE and XYLENE (BETX) BY GC 

CVFRAL I ASSFSSMFNT OF DATA 

All BETX date generated by GC analysis are valid and acceptable with the appropriate qualifiers, 
as noted on the data summery forms. Data hes been generated in accordance with the site-specific 
04PP and project requirements. 

The 7 dey water holding time was exceeded for the 3 field blanks analyzed. Samples Rinsate * 
and Field Blank were collected on l/23/9 1 and analyzed on 2/4/9 1 (5 &rys over). RInsate *2 
was collected on l/25/9 1 and analyzed on21419 1 (3 M wer ). The data was appropriately 
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quallfied wlth ‘J’ or ‘W’. Positive results for these samples were quallfled with ‘J’ and 
nondetectable compounds with ‘UJ’ as estimated. 

II. @libration 

All initial and alntinuing calibration w8s performed within mptable limits for %RSD and 
WD. 

III. Blanks 

a.) Field Blanks: Three field blanks were analyzed for BETX. These included Rinsate samples 
* 1 8nd =2 8nd the tradltlonal Field Blank. Rinsate “2 ~8s found to contain 0.3 1 ug/l 
(ppb) of toluene, while Rinsate * 1 exhibited no contamination by BETX. The Field Blank 
~8s found to contain 0.89 up/l of toluene. These field blanks 8re 8SSOCi8ted with the 14 
soil samples for which the BETX was cancelled. 

b.) Laboratory (Method) Blanks: One method blank WBS analyzed with the data set. BETX WBS 
not detected. 

IV. Surrm 

All surrogate recovery w8s found to be generated within 8CC9pt8bh3 limits for trifluorotoluene 
(TFT) WR.. 

v. MS/MSD 
An MS/MSD was not performed because BETX analysis was cancelled for the soil samples 

The blank spike was generated within &xeptable limits for $R. 

TOTAL PETROLEUM HYDMICARBONS (TPH) 

QVFRALL ASSESSMENT OF DATA 

The TPH data generated by spectrophotometric analysis are v8iid and acceptable, 8s noted on the 
deta summary forms. Data h8s been generated in accordance with the site-specific 04PP and 
project requirements. The field blanks should have been analyzed for TPH, rather than BETX. 
The level of BETX detected within the field blanks at the ppb level will not affect the S8mple 
TPH results at the ppm level. 

w holding times we cited for soils for TPH analysis. 
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II. S;BUeratlon 

The 3 to 5 point curve for daily calibration was generated within specifications for the method. 

One blank spike was analyzed for the data set. The WR was generated within mptable limits 

INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor; Cyanides by Spectrophotometry) 

FSSMFNT OF DATA 

All inorganic data generated by AA, ICP, Cold Vapor and Spectrophotometric methods are considered 
to be valid and acceptable with the appropriate qualifiers, as noted on the data summary forms 
with the following exceptions. The lead values for the semplas run by fursnce are qualified 8s 
estimated ‘J’ , due to low spike recovery. The antimony and selenium detection limits are qualified 
as ‘R’ unusable, due to 0% matrix.spike recovery. The data has been generated in accordance with 
the sfte-specific QAPP and project requirements. 

I. &&!inaTim@ 

All holdlng times were met wlthln the acceptable time frame for metals (6 months), mercury 
(28 days), and cyanide ( 14 days). Rinsate sample ft 1 was received by the laboratory 
unpreserved for metals and cyanide. The positive results are qualified as ‘J’ and the 
nor&t&able inorgenics as ‘UJ’, estimated. 

II. Calibration 

All initial and continuing calibration was performed within acceptable limits for WR, 
correlation coefficients, and mid-range standards. 

a.) Field Blanks: Three water field blanks were analyzed for metals and cyanide. The sample 
labeled Field Blank WE found to contain the following metals: aluminum, barium ,. 
calcium I iron, lead, magnesium, manganese, potassium, sodium and zinc. This sample 
originated from a public water supply and cannot be used to qualify the inorganic data. 
Deionized weter is the preferable field blank supply. Rinsate * 1 was found to contain iron 
and manganese at levels below the Contract Required Detection Limits (CRDL). These 
levels included 89.1 ug/l for iron and 2.9 ug/l for mangenese. Rinsate *2 was found to 
mntain iron at 53.6 ug/l. This was less than the CRDL. 

The limit utilized for review of the iron data was 445.5 ug/l, while the limit for 
manganese was 14.5 ug/l. The asociated samples were all above these limits, therefore, 
no qualification was necessary. 

b.) Laboratory (Method) Blanks: All initial calibration, continuing calibration and 
preparation blanks were generated in accordance within acceptable limits. 
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IV. JCP Interference Check Samole ( IC-S~ 

The ICP ICS was generated wlthin acceptable limits for %R and frequency. 

V. j&oratorv Control Samole ( LCSj 

The LCSfor the analysesgmeratedacceptable %R for all the analytesexceptarsenic (71%) 
and selenium (56.1 W) for soils. The cleta was quelified as estimated with ‘J’ for positive 
results or ‘UJ’ for nondetectable inorganics. All soil samples were qualified with either the ‘J’ 
or ‘UJ’ for selenium and arsenic. Selenium, however, is later qualified es unusable ‘R’ due to 
poor matrix spike recovery. 

VI. Be Semole Analvsis 

Sample 2BH-4B was run in duplicate by the laboratory to determine precision. All analytes 
were withln specifications for RPD withthe exceptlon of nickel, sudlum and zinc. The 
nickel and sodium values were (5 times the CRDL and were not qualified. The zinc values 
were qualffled with ‘J’ as estimated. This qualifier applies to all sol1 samples. 

VII. Matrix Solke Samole Analvsls 

Sample 2BH-4B was used as the spiked sample. The $R was generated wlthln mptable 
specifications with the exception of the following: arsenic (63.658), iron (2 158.458), 
managanese (146X), antimony (O%), selenlum (0%) and lead (5%). The XR limits for 
Iron are not applicable in this case due to the fact that the sample result for iron exceeds 
four times the splke added. Arsenic and manganese are ccnslciered estimated for all soil 
samples and qualified as ‘J’ for positive values and ‘UJ’ for nondetectable values. Antimony 
and selenium were not detected In any of the samples. The antimony and selenium Mectlon 
limits in all the soil samples are qualified as unusable ‘R’. The $R for the lead matrix spike 
analyzed by ICP ylelded an acceptable recwery of 99%. The furnace method, however, 
yielded spike recovery at 5%. The lesd values from the samples run by furnace are qualified 
as estimated ‘J’. All samples were qualified ‘J’ for leed except 2GW-9-SB2,2BH- 1A and 
2BH-2A 
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m ecology and environment, inc. 
6 BUFFALO CORPORATE CENTER & 366 PLEASANTVIEW DRIVE, LANCASTER. NEW YORK 14066, TEL. 716/6&-8960 

International Specialists in the Environment 

May 13, 1991 

Ms. Andrea P. Schuessler, CHMM 
ChemWorld Environmental, Inc. 
4500 Avamere Street 
Bethesda, MD 20814 

Dear Andrea: 

Ecology and Environment, Inc. (E & E), is pleased to approve ChemWorld 
Environmental, Inc.‘s (CW’s) Data Validation Summary Report dated April 
24, 1991 for Bainbridge Naval Training Center (BNTC), E 6 E Job 9100.194. 
The following comments are being made to facilitate future CW data 
validation reports. 

1. Section IV. Volatiles, Blanks - For clarity, please specify that the 
upper limit for qualifying data for blank contamination is 10 times 
the highest associated blank level for common laboratory contaminants, 
such as methylene chloride and acetone, and 5 times the highest 
associated blank level for other contaminants. 

2. Section IV. Volatiles, Blanks - In some instances, you stated that 
the associated samples were qualified “U” as not detected. Please 
state that the parameter (methylene chloride, etc.) was qualified in 
associated samples and specify’those samples in a general way, such 
as, all soil samples analyzed by low level protocol for this j.ob 
number. 

3. Section IV. Volatiles, Blanks - The two soil samples analyzed by 
medium level protocol should be assessed together. Use the highest 
medium level protocol method blank levels for any laboratory 
contamination. The soil samples analyzed by low level protocol 
should be assessed together, using the highest low level protocol 
method blank levels for any contamination. Read the EPA Functional 
Guidelines for further discussion of blank contamination assessment. 

. 4. Section V. Inorganics, LCS - the second sentence states that 
nondetectable inorganics are qualified “UJ”. Please specify that 
nondetects for arsenic and selenium, in this case, are qualified “UJ”. 
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Ms. Andrea Schuessler 
May 13, 1991 
Page 2 

5. Section VII. Inorganics, Spikes - For clarity, divide the discussion 
of poor spike recoveries into more readable segments. Paragraph when 
necessary for better understanding. 

Attached to this letter please find a copy of page XII125 of the NEESA 
. document “Quality Assurance in Environmental Analysis” in response to your 

request for inorganic qualifiers for laboratory CLP data. 

If you have any questions or require additional clarification, please 
contact me at 716-684-8060, ext. 2606. 

Sincerely, 

.Jonnne M. McMullan, QA Chemist 

Enclosure 

cc: B. Walter, E & E Project Manager 
H. Meredith, E 6 E QA Officer 
CD-7013 Central File 
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TO: 

FROH : 

Buff Valter, E i E Project Manager 

Isvz 
V-L 

Joanne Hchullan, E & E QA Chemist 

DATE : June 28, 1991 

SUBJECT: Comments on Bainbridge Naval Training Center 
Sampling Results - Overall Evaluation 

ChemVorld Environmental, Inc. (CV) has performed data validation for three 
sampling events performed at the Bainbridge Naval Training Center (BNTC) 
site. These sampling events occurred on January 23-25, 1991, February 
10-14, 1991, and April 15-20, 1991. and are considered as Vork Orders 1, 
2, and 3, respectively. Vork Orders 2 and 3 correspond to the first and 
second groundvater and surface vater sampling rounds. 

The folloving ‘comments present further explanation/clarification of CIJ’s 
comments and overall evaluation of data usability, considering the 
sampling events as a vhole. 

In the first sampling round (Vork Order 2), surrogates vere inadvertently 
omitted from BNA analysis of the folloving samples; I-GV-1, I-GV-2BN, 
l-GV-3, 2-SV-5BU, 2-SV-6, 2-SV-7, 2-SV-8 Dup, and the accompanying method 
blank and blank spike samples. There vas insufficient sample volume to 
reanalyze the samples. In the second sampling round (Vork Order 3), BNA 
analysis vas accomplished successfully on samples from the same locations. 

There was good correlation between the results obtained in the tvo 
sampling events. In the first round, sample l-GV-3 contained 
1,4-dichlorobenzene at 34 ug/L. In the second round, the corresponding 
sample l-GV-3A contained 1-4-dichlorobenzene at 26 ug/L, 2-chlorophenol at 
6 ug/L, and 2,4-dichlorophenol at 7 ug/L. Sample 2-SV-6R contained 
diethylphthalate at 430 ug/L in the second round, vbich did not appear on 
the first round. It is likely that the dietblypbtbalate is due to field 
contamination from the gloves used while sampling. All other samples 
indicated no detectable BNA compounds in either round of sampling. 

In accordance with data validation guidelines, CV rejected the first round 
BNA results as unusable. In our opinion, the first round&BNA results are 
valid and can be used for all purposes, based on the correlation between 
the first and second round results. 
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Comparison of BNA analyses in the first and second rounds indicate matrix 
interferences in certain samples. In the first round, samples l-GV-8, 
l-GV-8 Dup, and 2-GV-4 gave acid phenol surrogate recoveries of less than 
10% and 2-GV-9 gave tvo lov base neutral recoveries. In the second round, 
sample l-GV-8A gave lov base neutral recoveries and sample l-GV-8A RE gave 
acid phenol recoveries of less than 10%. Samples 2-CV-4A and 2-GV-4ARE 
gave acid phenol recoveries belov 10% and 2-GV-4A gave low base neutral 
recoveries. Samples 2-GV-9 and 2-GW-9 Dup each gave one lov acid phenol 
recovery. 

Surrogate recovery problems in both sampling rounds substantiates matrix 
interferences vith BNA analysis of samples from locations l-GV-8, 2-GV-4, 
and 2-GW-9. 

J Comment 3: 

In the first sampling round (Vork Order 2) cyanide results for samples 
l-GU-4, l-GW-5, l-GV-6, l-GW-8 Dup, l-SV-3, and l-SW-10 vere rejected by 
CY as unusable, due to lack of preservation at pE>12. In the second 
sampling round (Work Order 3), samples from the same locations vere 
analyzed successfully for cyanide. No cyanide vas detected in any of the 
samples in either round. In our opinion, both the first and second round 
results of no detectable cyanide are valid and usable. 

i’ comment 4: 

In the first round (York Order 2), cyanide results also were rejected by 
CY as unusable for samples 2-GV-1, 2-GV-2, 2-GV-3, 2-GV-6, 2-GV-7, 2-GV-8 
Dup, and 2-GV-9. No cyanide vas detected, but recovery of the continuing 
calibration standard outside the QC limits vas noted. Actually, the 
recovery vas above the QC limit at 115X, which means that cyanide vould 
have been detected, if present. In the second round (Vork Order 3); . 
samples from the same locations vere analyzed successfully for cyanide 
with no cyanide being detected. In our opinion, both the first and second 
round results of no detectable cyanide are valid and usable for all 
purposes. 
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DATA VALIDATION REPORT 

BAINBRIDGE NAVY REMEDIAL INVESTIGATION 

SAMPLING DATES OF FEBRUARY 10 - 14, 199 1 

PREPARED FOR: 

Ecology and EnvironmentJnc. 
368 Pleasantview Drive 

Lancaster,New York 14086 

May 1991 

PREPARED BY: 
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DATA VALIDATION SUMMARY 

Bainbridge Navy Remedial investigation 
E SC i Data Packages 9 100.299, 9 100.300, 9 100.308 

9 100 309. 9 100.33 1 ,9 100.332 and 9 100.338 
Sampling Dates February lo- 14, 199 1 

INTRODUCTION 

This Data Validation Summary report was generated for Work Order =2 for water and sedimen? 
analyses for the Bainbridge Navy Remedial Investigation. The analytical laboratory work was 
performed by Ecology and Environment, Inc. (E & E’s) Analytical Services Center. 

The seven data report packages referenced above include 35 water and 15 sediment samples. 
Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GUMS); Benzene, Ethyl Benzene, Toluene and Xylene ( BETX) by GC; Base/Neutral 
and Acid Extractable Organics by GUMS; Pesticides and PCB’s by GC; Total Petroleum 
Hydrocarbons by Infrared Spectrophotometry; lnorganics by Atomic Absorption (A&and 
inductively Coupled Argon Plasma C ICP); Mercury by Cold Vapor; and Cyanides by 
Spectrophotometry. 

The following report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity ( NEESA) Level C Data Validation 
Requirements. The site-specific Work Plan and Quality Assurance Project Plan (QAPP) were 
reviewed. These documents detailed the project background and requirements for the 
investigation. 

VOLATILE ORGANICS BY GWMS 

OVERALL ASSESSMENT OF DATA 

All volatile organic data generated by GUMS are considered to be valid and acceptable with the 
appropriate qualifiers, as noted on the data summary forms and within the following text. Due to 
a scheduling error, sample TB-4 was not analyzed for volatile organics by GUMS. The following 
data has been generated m accordance with the srte-specfflc QAPY and project requirements. 

I. Hoidino Times 

All holding times were met within the acceptable time frame of 7 days for unpreserved 
water samples and 14 days ior sediment samples with the exception oi the following. 

Groundwater samples 2-GW-8-DUP, 2-GW-9 and Trip Blank a7 collected on 2/l 3191 
exceeded the holding time by one day. Positive results were qualified with ‘J’ and nondetectable 
compounds with ‘W’, as estimated. 

I I. GUMS Tuning 

All tuning was generated within the acceptable limits for Bromofluorobenzene (BFB) 
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111. Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (RRF), Percent Relative Standard Deviation ( %RSD), Relative 
Response Factors (RRF), and Percent Difference (%D> with the exception of the continuing 
calibration check of C5695 analyzed on 2/ 15/9 1 for sediments. The %D ior 1 , 1 - 
dichloroethene was 43.5W. The maximum allowable %D is 25%. The compound 1 ,1 - 
dichloroethene was not detected in any oi the samples, thereiore, no qualification was 
necessary. 

IV. Blanks 

Laboratorv ( Method ) Blanks: Five water method blanks were enalyzed for the samples from 
package 9100.300. Methylene chloride was found within the blanks at the following levels: 
VBLK-W 1 at 15 ug/l, YBLK-W2 at 10 ug/l, YBLK-W3 at 6 ug/l, YBlKW4 at 8 ug/l, and 
VBLK-W5 at 6 ug/l. The samples associated with the blanks include: YBLK-W 1 ( 1 -GW-7, 
1 -SW-4, 1 -SW-7); YBLK-W2 ( 1 -GW-9, I -SW- 1 I, I -SW- I IDUP, 1 -SW-5, I-SW-6, 
1 -SW-B, 1 -SW- 11 MS and MSD); YBLK-W3 ( 1 -GW-4 and 1 -GW-5); YBLK-W4 

( I-OW-8, I-OW-8DUP, l-SW-g, I-TR-3, l-TR-3~1SandtlSD)andYBLK-W5 
( 1 -GW-6, 1 -SW- 10 and 1 -SW-3). The limit used to qualify the data set was 10 times the 
highest methylene chloride value ( 150 ug/l). All samples were qualified with ‘U’, not 
&il?Cted 

YBLK-W5 was also found to contain 7 ug/l estimated, of acetone. A limit of 70 ug/l was used 
to qualify the acetone values for the samples. All positive values for acetone were qualified 
as .U., not oetectea. 

An additional four water method blanks were analyzed for volatiles from package 9 100.332. 
Laboratory method blank VBLK-W 1 was found to contain methylene chloride at 6 ug/l and 
acetone at 7 ug/l estimated, and 1 ,2-dichloroethane at 4 ug/l, estimated. The compound 1,2- 
dichloroethane was not found in any of the samples. The samples associated with this method 
blank include: 1 -GW- I, 1 -GW-2, 1 -GW-3,2-SW-5,2-SW-7,2-SW-8,2-SW-8DUP, 
Z-TB-6,2-TB-6MS and MSD. Laboratory method blanks VBLK-W2 and VBLK-W3 were 
found to contain methylene chloride at 10 ug/l and 12 ug/l, respectively. Samples associated 
with these two blanks include: VBLK-W2 ( I-GW-3DL, 2-GW- 1, 2-GW-2,2-GW-6,2- 
SW-6,2-GW-8%) and YBLK-W3 ( 2-GW-3, 2-GW-4,2-GW-7,2-GW 8, Trip blank 
=8 and Z-GW-8MSD). Method blank VBLK-W4 contained methylene chloride at 9 ug/l and 
acetone at 5 ug/l, estimated. The samples associated with this blank include: 2-GW-5,2- 
GW 8DUP, 2-GW-9, Trip blank =7 and Trip blank 39. A limit of 10 times the highest blank 
value was used for review of the samples. These included 120 ug/l for methylene chloride and 
70 ug/l for acetone. All samples were qualified with ‘U’, not detected with the exception of 
samples 2-GW-8, 2-GW-8MS/MSD. 

Five method blanks for sediments were analyzed for volatiles (data package 9 100.299). 
VBLKS- 1 was found to contain methylene chloride at 9 ug/kg and acetone at 6 ug/kg. The 
samples associated with this method blank are 1 -SED- 1 1 , 1 -SED- 1 1 DUP, 1 -SFD-3, 
l-SED-4, l-SED-5, I-SED-6, I-SED-7, I-SED-8, I-SED-9, l-SED-9MSandMSD. 
YBLK-S2 was found to contain methylene chloride at 7 ug/kg and acetone at 7 ug/kg, 
estimated. YBLK-S3 exhibited contamination by methylene chloride at 6 ug/kg, acetone at 
8 ug/kg estimated, and total xylenes at 1 ug/kg, estimated. YBLK-S4 exhibited contam1natlon 
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by methylene chloride and acetone at 12 ug/kg and 48 ug/kg, respectively. The samples 
associated with this method blank included: 2-SED-5, 2-SED-6, 2-SED-7.2-SEG-8. 
2-SED-8DUP, 2-SED-8DUPMS and MSD., VBLK-S5 was found to contain methyiene chloride 
and acetone at 8 and 13 ug/kg, respectively. Sample Z-SED-7RE was associated with this 
blank. All samples found to be under the 10 times limit for the highest blank values for 
methylene chloride ( 120 ug/kg), acetone (480 ug/kg) and xylene (5 ug/kg) were qualified 
as ‘U’ , not detected. 

VBLKW- 1 exhibited contamination by melhylenechluride al 10 ug/l. The trip blank Z-TB-5 
was qualified with ‘U’ for methylene chloride. 

Field Blanks: One trip blank ( 1 -TR-3) was analyzed for volatiles for data package 
9 100.300. Methylene chloride was detected at 7 ug/l. The corresponding samples were 
qualified for methylene chloride through the method blanks. 

One trip blank (2-TB-5) for the sediment samples &as analyzed for volatiles for data package 
9 100.299. The trip blank was found to contain methylene chloride at 6 ug/l, acetone at 
8 ug/l estimated, and chloroform at 9 ug/l. All samples were qualified for methylene chloride 
through the method blanks. Chloroform was not found in any of the samples. The trip blank 
qualified 1 -SED- 9NS for acetone as ‘U’ , not detected. 

Four additional trip blanks for water samples were analyzed for volatiles for data package 
9100.332. These included: 2-TB-6, Trip blank #7, s8 and p9. The trip blanks were 
qualified as ‘u.’ not detected for methylene chloride and acetone. 

V. Surrwate Recovery 

Toluene d-8 and 1 ,2-dichloroethane d-4 surrogate recovery were reported high and out of 
specification at 1 I 1 W and 1 17% for water samples 1 -SW- 1 1 MSD and 1 -SW-g, 
respectively. The QC limit for toluene Surrogate Recovery is 88- 1 10%; and the WRecovery 
limit for 1 ,2-dichloroethane is 76- 1 14%. The analytical data was qualified appropriately 
with ‘J’ or ‘UJ’. The positive results are qualified as ‘J’ and the nondetectable compounds ‘UJ’ 
as estimated. 

Toluene d-8 surrogate recovery was reported high and out of specification for sediment 
samples 1 -SED- 10 ( 128%), 1 -SED- 1 ODL ( 131%) and2-SED-7RE ( 119%). The limit for 
toluene surrogate recovery is 8 1- 1 17X The positive values were qualified with ‘J’, 
estimated and the nondetectable compounds were qualified as ‘UJ’. 

BFB surrogate recovery was reported low at 73% for sediment sample Z-SED-7. The limit for 
BFB recovery is 74- 12 1 W. The positive results are qualified as ‘J’ and the nondetectable 
compounds as ‘UJ’, estimated. 

The surrogate recovery for 1 ,2-dichloroethane d-4 for groundwater sample 2-GW-8-MSD 
was found to be out of specification at 1 18%. The limit for the surrogate recovery is 76- 
1 14%. The sample was qualified with ‘J’ for the positive results and ‘UJ’ for the nondetectable 
corn pounds. 
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VI. Matrix Soike/Matrix SoikeDuplicate (MSIMSD) 

All MYMSD's weregeneratedwithin acceptable limits for Relative Percent Difference(RPD) 
and Percent Recovery (ZR) with the exception of the RPD'sfor 2 of the 5 compounds for 
2-SED-8-DUP. Thecompoundsincludedtolueneandchlorobenzene. Thesurrogatesoike 

recovery for the methodblankswereallgeneratedwithinacceptable limi:s. Thedeviation 
noted for preclslon ispossiblyduetothe nonhomogeneityofthesampie,therefore, no 
qualification was determined to be necessary. All %R were found to begenerated within 
acceptable limits for 2-SED-8-DUP. 

VII. Internal Standards Performance 

All internal standards weregenerated within acceptablespecifications for areacountsand 
retentiontimevariation with the exception of the following. 

Sediment sample l-SED-10 analyzed on 2/15/91 did not meet the lower limit criteria for 
areacounts for bromochloromethane (23700), 1,4-difluorobenzene (69800) and 
chlorobenzene(29700). Thelimitswere 28200, 132000and 110500,respectively. 

Sediment sample I-SED-IODL analyzedon 2/18/91 alsodid not meet the lower limit 
criteria for area countsfor1,4-difluorobenzene(85800)andchlorobenzene (48800). The 
limitswere 112500 and94500,respectively. Roth sediment samples I-SFD-10 and 
I-SED- 1ODL were previously qualified with 'J' for positive results and 'UJ' for 
nondetectable compounds through poor surrogate recoveries; further qualification is not 
necessary. 

SEMI-VOLATILE ORGANICS BY K/MS 
(Base/Neutral and Acid Extractable Organics) 

OVERALLASSESSMENTOF DATA 

All base/neutral and acid extractable organicdatagenerated by GC/MSareconsidered to bevalid 
andacceptablewith theappropriatequalifiers, as notedonthedatasummary formsandwithin the 
followingtext. TheMS/MSD wasperformedon a method blank becauseinsufficientsamplevolume 
wasdeliveredtothelaboratory. 

Theacidphenol fractionforthe semi-volatileanalysisfor samples l-GW-2and2-SW-Swere 
lost in a laboratory accident. Insufficientsamplevolume precludedreextraction andanalysisof 
the phenols. Thesesampleswereanalyzedforthebase/neutralfraction only. Theacidphenol 
compoundsaffected by this are qualifiedas'Q'onthedata summary formsand'X'within the 
analytical data pack. 

Theacid phenolcompoundswerequalifiedas'R',unusable,for samples l-GW-8 and l-GW-8DUP 
duetosurrogaterecovery oflessthan 10% Sample 2-GW-4 wasqualifiedas'R',unusable,due 
to surrogate recovery of less than 1 OS for both the base/neutral and acid extractable compounds. 
Thefollowingsampleswere qualifiedas'R',unusabledueto 0% surrogate recoveries: 1-GW-1, 
l-GW-2-BN,l-GW-3,2-SW-S-BN,Z-SW-6,2-SW-7,2-SW-8,2-SW-8DUP,SBL~-W~, 
SBLK-WlMSandSBLK-1MSD. All other data hasbeengeneratedin accordancewiththesite- 
specific QAPP and project requirements. 

Page 4of 14 

recycled paper 
G-27 



I. Hoidino Times 

II. 

Ill 

IV. 

All holding times were met within the acceptable time frame for water samples (extracted 
within 7 days and analyzed within 40 days) and sediment samples (extracted within 14 days and 
ar~alyzed within 40 days). 

GC/MS Tuning 

All tuning was generated within acceptable limits for Decafluorotriphenylphosphine (DFTPP). 

Calibration 

All initial and continuing calibration was performed within acceptable limits for RRF, XRSD, 
RRF, and %D. 

Blanks 

Loboratorv (Method ) Blanks: Two method blanks wcrc analyzed for the sediment samples. 
These included SBLK-Sl and SBLK-S2. Bis( 2-ethylhexyl)phthalate was detected in the 
samples at 43 ug/kg and 63 ug/kg estimated, respectively. A limit of 10 times the highest 
bis( 2-ethylhexyljphthalate value for the blanks was utilized for review of the samples. All 
the samples were qualified as ‘U’. 

Three iaboratory’method blanks were analyzed for the water samples of data set 9 100.332. 
These included SBLK-WI , SBLK-W2 and SBLK-S3. Bis( 2ethylhexyl)phthalate was detected in 
all three method blanks at 4 ug/l, estimated. A limit of 40 ug/l was utilized to evaluate the 
samples. All samples associated with the three method blanks were qualified as ‘U’ not detected. 

Two laboratory method blanks were analyzed for the waler samples of data set 9 100.300. Both 
SBLK-W 1 and SBLK-W2 were found to contain 4 ug/l estimated, of bis(2ethylhexyl)phthalate. 
A limit of 40 ug/l was utilized to evaluate the samples. All samples asociated with the method 
blanks were qualified as ‘U’ not detected. 

V. Surroaate Recoverv 

All surrogate recovery was found to be generated within acceptable limits for the 6 Surrogate 
compounds with the exception of sample 1 -SED- 10 for data set 9 100.299. The surrogates 
were not generated within specification due to the dilution required for the 8nalySiS. 
Qualification of the sample was not required. 

The surrogate compounds were not added to the water samples extracted on 2/ 19191 , therefore, 
0% recovery was detailed within the laboratory report (9 100.332) for the following samples: 
1 -GW- 1, 1 -GW-2-BN, 1 -GW-3,2-SW-SBN, 2-SW-6, 2-SW-7,2-SW-8,2-SW-8DUP, 
SBLK-W 1 , SBLK-W 1 MS and SBLK-W 1 MSD. Reanalysis could not be performed because 
additional sample was not evailabie. The base/neutral and acid extractable compounds for the 
samples noted above are qualified as ‘R’, unusable due to the 0% surrogate recovery. 

In addition to this deviation, sample 2-GW-8DUP was out of specification for2 of the 6 
surrogate compounds. The compounds nitrobenzene-d5 ( 1 15%) and 2-Fluorobiphenyl ( 132%) 
were found to be reported higher than their respective limit. The limits include 35- 1 14% for 
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nitrobenzene and 43- 1 16% for 2-Fluorobiphenyl. The positive values were qualified with ‘J’ 
and the nondetected values as ‘UJ’, as estimated. 

Three of six surrogate compounds were out of specifications for percent recovery of sample 
2-GW-4. Phenol-d5 and 2-Fluorophenyl were reported at 0% recovery. Their limits are 
1 O-94% and 2 l- 100%) respectively. The compound 2,4,6-Tribromophenol was found out 
of specification at 6%. The limit is IO- 123%. The non-detectable values were qualified as ‘R’, 
unusable, due to the possibility of false negatives. Positive results were not detected for sample 
2-GW-4. 

Sample 2-GW-9 was found out of specification for 2 of the 6 surrogate compounds. The 
compound 2-Fluornhiphenyl was found at 40%; the limit is 43- 1 16% Terphenyl rwovery 
was found at 24%; its limit being 33- 14 I %. The positive values were qualified ‘J’ and the 
nondetectable compounds as ‘W’, estimated. 

All surrogate recoveries for water samples (Data set 9 100.300) I-GW-6, I-GW-8DUP and 
1 -SW- 10 did not meet %R criteria. For sample 1 -GW-8, Phenol d-5 (6%) and 2-Fluoro- 
phenyl ( 10%) did not meet the %R limits of 1 O-94% for phenol and 2 I - 100% for Z-fluoro- 
phenyl. Phenol d-5 (0%) , 24uorophenyl ( I W) and 2,4&Tribromophenol (9%) were 
found to be out of specification for the sample 1 -GW-8DUP. The %R for 2,4,6- 
Tribromophenol is IO- 123%. The 14 acid phenol compounds were qualified as ‘R’, unusable, 
for sample I -GW-8 and the duplicate. Positive results were not detected for the acid phenol 
compounds, but the possibility of false negatives exist. Due to limited sample volume, 
reextraction cpuld not be performed. Since samples 1 -GW-8/DUP are field duplicates, a 
matrix effect appears to be substantiated by the similar recoveries generated. 

The compound 2,4,6-Tribromophenol ( 166%) for 1 -SW- 10 was also found out of 
specification. Qualification of the data was not found to be necessary. 

VI. MSA”lSD 

All MS/MSD’s were generated within acceptable limits for RPD and WR with the exception of 
the following. 

One spike recovery for 2,4-dinitrotoluene in sample 2-SED-8. The limit for 
L?,+dinitrotoluene recovery is 28-89%. Qualification of the data is not required. 

Spike recovery and RPD were found to be out of specification for sample SBLK-W3 -MS and 
MSD (data set 9 100.332). The compounds 1 ,4-dichlorobenzene ( 35% > and 1,2,4- 
trichlorobenzene (37%) were found to be generated low and out of specification. The spike 
recovery limits are 36-97X for 1,4-dichlorobenzene and 39-98X for 1,2,4- 
trichlorobenzene. RPD was out of specification for 1,4-dichlorobenzene. RPD was generated at 
29%. The limit Is 28X Qualification of the MS/MSD data was not found to be necessary. 

The MS/MSD water method blank sample SBLK-W 1 was found to be outside limits for precision 
for 2-chlorophenol at 47%. The RPD limit is 40 R. Qualification of the data was not found to 
be necessary. Surrogate recovery generated for SBLK-W 1 was reported at OX because of the 
omission of the surrogate spike compounds as detailed in Section V. 
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The MS/MSD sample SBLK-W2 was found to be out of specification for both %R and RPD for 
I ,4-dichlorobenzene. The %R generated was 3 1% ( limit 36-97%) and the RPD generated was 
65% (limit 28%). Thecompound 1 ,2,4- trichlorobenzene had an RPD out of specification at 
41%. The limit is 28%. The surrogate recovery for SBLK-W2 was found to be generated 
within acceptable limits. Qualification of the data was not found to be necessary. 

VII. Internal Standards Performance 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation with the foilowing exception. 

The internal standard area count for perylene-d12 was generated low (48000) for sample 
SBLK-W 1 -MS from data set 9 100.300. The acceptable iower limit is 55500. The 
compounds quantitatecl using the internal standard were qualified as ‘UJ’, estimated. 

PESTICIDES/PCB’s BY GC 

OVERALL ASSESSMENT OF DATA 

All pesticide and PC6 data generated by GC are considered to be valid and acceptable with the 
appropriate qualifiers, as noted on the data summary forms and within the following text. The 
MS/MSD was performed on a method blank because insufficient sample volume was delivered to 
the laboratory. The data has been generated in accordance with the site-specific QAPP and project 
requirements. 

The presence of several pesticide compounds were confirmed by GC/MS for the sediment samples 
(Case 9 100.299) using the original semi-volatile analysis. A pesticide reference standard was 
analyzed by GC/MS on Z/5/9 1. 

I. Holdina Times 

All holding times were met within the acceptable time frame for water samples ( extracted 
within 7 days and analyzed within 40 days) and sediment samples (extracted within 14 days 
and analyzed within 40 days). 

I I. GC Instrument Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through the 
generation of data within acceptable limits. These included DDT retention time , retention 
time windows/standards, DDT/Endrin degredation check, and retention time shift for 
dibutylchlorendate (D/X). The following deviations are noted for the data sets. 

(Case 9 100.300) 
The INDA standards for Z/2 t/9 1 ( 04:07) and 3/6/9 1 (2 I :25) were found to have a retention 
time shift of >2%. Qualification of the data was not found to be necessary. 

Retention time criterion was not met for the INDA standard analyzed at 02~32 on Z/28/9 1. All 
affected samples were reanalyzed. 
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DOT degredationwasfoundtoexceed 20% for EVAL MIX B (23%)analyzedon Z/28/91 at 
t 1:36. Positive results were not detected in the associated samples. Qualification of the data 
was not found to be necessary. 

Aldrin fell outsideoftheestablished retention time window in the INDA standardanalyzedon 
3/S/91 at 11:ll. Thelaboratorydid not takecorrectiveaction sinceallother compounds 
were within retention time windows and the followingstandards wereacceptable. 

(Case9100.332) 
Retention timeshiftfor DBCwas notgeneratedat (2% for sample 2-SW-6 on 2/26/91 at 
19:03 and 3/4/91 at 21:14. The data is qualified as ‘J’,estimated. 

Retentiontimecriterionwas not met for the INDA standard analyzedat02:32 on 2/28/91. 
Sample 2-GW-8 was reanalyzedwiththeother associatedsamples from Case9100.300. 

As notedabove,ajdrin fell outsidetheestablishedRT window on 3/S/91 at 11:ll. Action 
was not taken by the laboratory. The sample associated with this standard is 2-GW-8DUP 

As notedabove, the RT criteria was not met for the INDA standardanalyzedat 02:32 on 
2/28/Q 1. The samples were reanalyzed. 

Asnoted above,DDT degredationwasfoundtoexceed201g for EVAL MIX B analyzedon 2/28/91 
at 1 1:36. Qualification ofthedatawas not found to benecessary. 

(Case 9100.299) 
Asnotedabove, DDJ degredation wasfoundtoexceed20W for the EVAL MIXB analyzed on 
2/28/9 1 at 1 1:36. The sediment samples from Case 9 100.299 were not affected by this 
deviation. 

DBCretentiontimeshiftsexceededthe (2% ZDcriteriafor several standardsandsamples. 
Theseincludedthefoliowing: lNDA (Z/21/91 at4:07); 2-SED-6 (2/27/91 at 1~47); 
2-SED-7(2/27/91 at3:07);1-SED-10 (2/27/91 at23:48);EVALB (3/l/91 at22:06); 
2-SED-6(3/6/91atll:36); 2-SED-7(3/6/91at 12:31);INDA(3/6/9Iat21:25); 
1-SED-10(3/8/91at3:04);INDA(3/21/91at19:22); I-SED-9(3/22/91 at 1055); 
I-SED-10(3/22/91 at 13:23)andHexane(3/22/91 at 18:32). Thesamples2-SED-6, 
2-SED-7 and l-SED-7 wereconfirmedbyGC/MS. Thedata remainsqualifiedas noted by the 
laboratory. Pesticides/PCB’s were not detected in samples I-SED-9 and I-SED- 10. 

Anautosampler misinjection occurredat22:06 on 3/l/91 during an EVALB injection. The 
standard was immedjately reanalyzed. 

Aldrin was found to beoutsidethe retention time window in thelNDA standardanalyzed at 11:ll 
on 3/S/91. Aldrin waswithinthe window for the following standardsequence. Qualification 
of the data was not necessary. 

The INDB standardanalyzedat2:06 on 3/6/91 andthesamplesimmediatelyfollowingwere 
reanalytedstartingat 9:23 duetoan autosampler malfunction. 

The lNDAstandardat21:25on j/6/91 was analyzdatan incorrect temperature. Thestandard 
was immediately reanalyzed. 

Page 8 of 14 

G-31 
recycled paper 



The INDA standard analyzed at 20:40 on 3/2 l/9 1 reveals that heptachlor !s outside of the 
retention time window and %D criterion was not met for gamma-BHC. Qualification of the data 
was not found to be necesssary. 

The WD criterion was not met for several compounds in the INDB standard analyzed at 20:4 I on 
3/22/g 1. The samples were not quantitated from this column. Qualification of the data was not 
found to be necessary. 

The lNDA standard at 19:22 on 3/2 I/9 1 was analyzed at the incorrect temperature. The standard 
was immediately reanalyzed. 

I. Calibration 

All initial and continuing calibration was performed within acceptable limits for Cdibr8tiUn 
factors (CF), percent relative standard deviation ( %RSD) for linearity, and’ %D with the 
following notat ions. 

(Case9100.300) 
Inadvertently, the 72 hour limit was exceeded in the 2/20/g I and 2/25/g 1 pesticide 
onelyticol sequences. However, all analyses pertinent to this case from these sequences were 
performed within the 72 hour limit. 

Percent Difference ( %D) criterion was not met for several of the pesticide individual 
standards. The affected samples were reanalyzed. 

The $D for the INDA standard of 2/28/g 1 at 12:47 was found to exceed the %D limit of 20% 
for 4,4’-DDT (27%). Pestcides/PCB’s were not detected In any of the samples. Qualification 
of the data was not found to be necessary. 

The !?D for 4,4’-DDT end Methoxychlor for the INDA standard analyzed on 31619 1 at 22:04 
were found to exceed the 20% limit at 49.6% and 36.1 W, respectively. Positive results 
were not found for these compounds. Qualification of the data was not found to be necessary. 

(Case9100.332> 
The %D criterion was not met in the closing INDA and INDB standards of the 2/25/g 1 and 
31419 1 pesticide analytical sequences. Corrective action was not taken since these were the 
final standards of the sequence. 

As noted above, the WD for the INDA standard on 2/28/g 1 at 12:47 was found to exceed the 
limit of 20%. Qualification of the data was found not to be necessary. 

(Case 9 100.299) 
The 2/20/g 1 and 2/25/g 1 pesticide analytical sequences exceeded the 72 hour limit. All 
unelyses to be utilized for thesediment sampledata were injected within the time limit. 

The linearity criterion of 10% was exceeded for 4,4’-DOT at 23% and Aldrin at 13% for 
the analyses of 2/20/9 1 to 2/22/g 1 for column OV- 1. The sediment samples were not 
quantified from this column. Qualification was not found to be necessary. 

The INDB standard analyzed at 00:20 on 2122191 did not meet specifications. All samples 
in]ected after this standard, except 1 -SED-5 and 1 -StD-9, were reanalyzed. 
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Several compounds in the INDA standard analyred at 232 on 2/28/g 1 fell outside of the 
estabJishedretention time windows. Several WD values were also found to beout of 
specification for standardson Z/23/9 1 and Z/28/91. Thesedimentsamples from Case 
9100.299 were not affected by these particular standards, therefore,qualification was not 
found to be necessary. 

The %D for 4,4’-DDT was 50% in thelNDA standardanalyzedat2204 on 3/6/91. The 
analytical sequence was terminated. 

IV. Blanks 

a>. Field Blanks: Field blanks were not analyzed for pesticides/PCB’s. 

b.) Laboratory (Method ) Blanks: Pesticides/PCB’s were not detected in any of the 7 method 
blanks. 

V. MS/MSD 

Ingeneral, theMS/MSD’swerefoundto beacceptableforthewater andsedimentsample 
analyses for pesticides/PCB’s. Slight deviations were reported for the %R ofendrin and 
4,4’- DDT in 1 of 4 MS/MSD’s for the water samples( 9 100.332). Only the MS was reported 
for 1 of the 2 MS/MSD’s for Case 9100.300 becausetheMSD was not extractedwiththe MS. 
High WR’sfor oneoftheMS/MSD’sfor thesedimentsamples(9100.299) was noted. The 
heptachlor andaldrin %R’s wereelevateddueto matrix interferences. A high RPD was 
reported for aldrin inthesame MS/MSD (182%). TheRPD limitwas43W. 

BENZENE, ETHYL BENZENE, TOLUENE and XYLENE (BETX) BY GC 

OVERALLASSESSMENTOFDATA 

All BETX datageneratedbyGCanalysisarevalidandacceptablewiththeappropriatequalifiers, 
as notedonthedatasummaryforms. Data has beengeneratedin accordance with thesite-specific 
QAPP and project requirements. 

I. Holdino Times 

The 7 day water holdingtimewasexceecledfor byoneday for trip blank Z-TB-6collectedon 
Z/12/91. Thesamplewasqualifiedas’UJ’,estimated. 

II. Calibration 

All initial andcontinuingcalibration was performedwithin acceptable limits for $RSD and 
%D with the following exceptions. The continuing calibration %D was out of specification for 
MTBE at 18%. Thelimitwas 15%. For the initial calibrationon 2/19/91, MTBE wasoutof 
speciiication for %RSD at40% (Limit20%). Qualification ofthedatawas not found tobe 
necessary. 
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III Blanks A 

a.) FieldBlanks: Four fieldblankswereanalyzedfor BETX. TheseincludedZ-TB-6 and 
Trip blanks=?,=8 and5*9. BETX was not detected in anyofthetrip blanks. 

b.) Laboratory (Method) Blanks: Three method blanks were analyzed with the data set. BETX 
was not detected. 

IV. Surroaates 

All surrogate recoverywasfoundto begeneratedwithin acceptable limitsfortrifluorotoluene 
(TFT) %R. 

Y. WMSD 

The MS/MSD was found to be generated within acceptable limits for WR and RPD. 

VI. Blank Soik& 

The blank spikewasgenerated within acceptablelimitsfor %R. 

TOTAL PETROLEUM HYDROCARBONS (TPH) 

OVERALLASSESSFTENTOFDATA 

TheTPH datageneratedbyspectrophotometricanalysisfor sediment samples Z-SED-5, 
2-SED-~,~-SED-?,~-SED-~,WI~~-SED-~DUP arequalifiedasunusabie,'R',duetotwo 
violations of method protocol; blank subtraction and the omission of the blank spikeanalysis. 

;. HoldinaTimes 

No holdingtimesarecitedfor soils for TPH analysis. 

II. Calibration 

The 3to 5 pointcurvefor dailycalibrationwasgeneratedwithin specifications for themethod. 

III. Blank Spike 

A blank spike was not assigned bythelaboratory for theTPH analysis. TheTPH results were 
blank subtracted by the laboratory. 

INORGANIC ANALYSES BY AA AND ICP 
( Mercury by Cold Vapor; Cyanides by Spectrophotometry) 

OYERALLASSESSMENTOFDATA 

All inorganicdatagenerated by AA, ICP,ColdVapor andSpectrophotometricmethodsareconsidered 
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to be valid and acceptable with the appropriate qualifiers, as noted on the data summary forms and 
within the following text. 

Thecyanide results for water samples l-GW-4,1-GW-5, l-GW-6, I-GW-8, l-GW-8DUP, 
1 -SW-3 and 1 -SW- 10 are qualified as ‘R’, unusable, due to the omission of sodium hydroxide 
preservative. Due to continuing calibration verification recoveries outside quality control limits, 
samples 2-GW- 1,2-GW-2,2-GW-3,2-GW-6,2-GW-7,2-GW-8DUP, and2-GW-9 are 
qualified as ‘R’, unusable. The remaining data has been generated in accordance with the site- 
specific QAPP and project requirements. 

I. Holdina Times 

All holding limes were met within the acceptable time frame for metals (6 months), mercury 
(28days), andcyanidet 14days). Samples l-GW-4, l-GW-5, I-GW-6, l-GW-8, 
1 -GW-8DUP, 1 -SW-3 and 1 -SW- 10 were received by the laboratory unpreserved for 
cyanide. Cyanide was not detected in any of the associated samples. These samples are qualified 
as ‘R’, unusable, due to the absence of sodium hydroxide preservation and the possibility of false 
negatives. 

II. Calibration 

All initial and continuing calibration was performed within acceptable limits for XR, 
correlation coefficients, and mid-range standards with the exception of the following. 

Recovery of the cyanide initial verification standard on 2/20/g I fell below the acceptable 
limit. An old working standard was used, probably resulting in the low recovery. Results were 
accepted on the recoveries of the continuing verification standards which were all within CLP 
limits. 

Cyanide contin umg calibration verification (CCV> recoveries from 2123191 are outside of the 
CLP limit. Reanalysis was no! performed because no sample volume remained. Cyanide was not 
detected in any of the samples. Samples asooiated with this run include: 2-GW- 1,2-GW-2, 
2-GW-3,2-GW-6,2-GW-7,2-GW-8DUP, and 2-GW-9. The cyanide v&es for these 
samples are qualified ‘R’, unusable, due to CCV recoveries outside QC limits. 

Rer;overy uf the lead CCV standard analyzed at 150 1 on 3/ l/9 1 exceeoeu the CLP limit. The 
laboratory did not take action since the recoveries of all other verification standards analyzed 
in the sequence were acceptable. Positive lead values analyzed by furnace were qualified as 
‘J’ , estimated. 

III. Blanks 

a.) Field Blanks: The field blank labeled GW-Rinsate collected for data set 9 100.300 was 
found to contain 1.8 ug/l of lead and 1 1 .O ug/l of zinc. The values are both reported under 
the Contract Required Detection Limit (CRDL). Lead and zinc sample results greater than 
the Instrument Detection Limit (IDL) but less than 5 times the amount of the blenk velue 

’ were qualified as ‘U’. 

The field blank labeled 2GW-Rinsate collected for the data set 9 100.332 was found to 
contain calcium at 407 ug/J, lead at 1.2 ug/l and sodium at 379 ug/l. The values are al) 
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reportedunder theCRD1. Leadvalues >IDL but (Stimestheamountofthe blank value 
were aualifiedas ‘U’. 

b.) Laboratory (Method) Blanks: All initial calibration,continuingcalibrationand 
preparation blanks weregeneratedinaccordancewithinacceptablelimitswith the 
following exceptions. 

For dataset 9100.332,thallium wasdetectedinthecontinuing calibration blank at 
2.8 ug/landleadat2.2 ug/l in the preparation blank. Thallium and leadvalues >IDL but 
6 times the amountofthe blank valuewerequalifiedwith’U’. 

For data set 9 100.299, iron was detected at 4.206 mg/kg. Qualification was not found tn 
benecessary. 

IV. ICP InterferenceCheck Sample (ICS) 

The ICP ICSwasgeneratedwithin acceptable limits for %R and frequency. 

V. Laboratorv Control Samole (LCQ 

The LCS for theana~ysesgeneretedacceptable %R for 811 theanalytesexcept fur sodium at 
153% (9100 299). The positive resultswerequalifiedas’J’,estimated 

VI. Duolicate SamDleAnalysiS 

Sample l-GW-9 was run in duplicateby thelaboratorytodetermine precision. All analytes 
were within specifications for RPD withtheexception of cobalt and zinc. The cobalt values 
were ~5 timestheCRDL andwerenotqualified. Jhezinc values )I00 ug/l werequalifiedwith 
‘J’ as estimated. 

Sample 2-GW-80 was run in duplicate by the laboratory. Analyteswerewithin specification 
except zinc. Thezincvalues (5 timestheCRDL werenotqualified. The zincvalues >lOO ug/l 
were qualified as’J’,estimated. 

Sample I-SED-5was run in duplicate for dataset9100.299. Anaiyteswerewithin 
SpecifIcationexcept for cnromlum (41.6%); cotIalt (51.7X); copper (39.1%) andzinc 
(72.7%). The cobaitandcopper valueswereall under 5timestheCRDL andwere not 
qualified. Thechromium andzincvalueswhich wereuver StimestheCRDL werequalified 
with ‘J’ , estimated. 

VII. Matrix SDike Sample Analysis 

Sample l-GW-9 was usedasa spikedsample. The %R wasgeneratedwithinacceptable 
specifications withtheexception of the following: arsenic ( 128.3%), iron (57.3%) and 
selenium (3 1.0%). Iron is consideredestimatedfor all water samples from 9100.300 
and qualified as ‘J’ for positive values and ‘UJ’ for- nondetectable vaiues. Selenium was not 
detectedin anyofthesamples. Theselenium non-detectablecompoundswerequalified’UJ’, 
estimated. The positive values for arsenicarequalifiedas’J’,estimated. 
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Sample 2-GW-8D was used as the spiked sample for data set 9 100.332. The %R was 
generated within acceptable specifications with the exception of selenium at 59%. Selenium 
was qualified as ‘UJ’ for all the samples. 

Sample 1 -SED-4 was spiked for data set 9 100.299. The %R’s were all acceptable except for 
antimony (53.8%); iron (210%); lead (555.5%) for furnace and manganese (258.9%). 

Antimony was qualified as ‘UJ’, estimated for the nondetectable values. The positive values 
for iron, lead and manganese were qualified as ‘J’ , estimated. 
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HBHO’IANDUW 

TO: B. Walter, E & E Project Manager 

FROM: J. HcHullan, E & E QA Chemist 

DATE : July 1, 1991 

SUBJECT: Comments on ChemWorld Environmental Inc.‘s Data Validation 
Report for Bainbridge Naval Training Center,Work Order #2. 

cc: H. Meredith, E & E OA Officer 

ChemWorld Environmental Inc.‘s (W’s) revised Da?a Validation Report for 
the Bainbridge Naval Training Center (BNTC), dated Hay 20, 1991, vas 
performed under Work Order t2 for samples collected on February 10-14, 
1991. The report covers analytical data contained in three E L E data 
packages; 9100.300/.309, 9100.332/.338, and 9100.299/.308/.331, 

Given belov are our quality assurance/quality control (QA/QC) comments 
regarding data usability, providing further explanation/clarification 
and including any differing opinions. In addition, ve have included 
comments on overall precision based on assessment of field duplicate 
results for this sampling event. Revised data summary sheets are 
attached, which give our data qualifiers where they differ from CU’s. 

QA/Qc coH?ENTs 

0 Inadvertently, DNA surrogates vere not added to samples 
extracted on 2/19/91. These samples included l-W-1, 
I-GU-2BN, l-GW-3, 2-SW-5BN, 2-SW-6, 2-SW-7, 2-W-8, and 
2-W-8 DUP. Due to limited sample volume, reextraction 
could not be performed. Analysis vas performed vithout 
surrogates as per B. Valter’s instructions to the ’ 
laboratory. These sample locations will be resampled in 
the next sampling round and comparison between the two sets 
of data will be performed. At that time, a decision will 
be made as to the usability of these BNA results. 

o In our opinion, vhen high surrogate recoveries are obtained 
for volatiles or BNAs, no data qualification is necessary, 
in most instances. If the recoveries are excessively high, 
then positive results Only-need be qualified.. . In this 
report, CU qualified both positive results and quantitation 
limits due to slightly high surrogate recoveries in the 
following instances; volatiles in samples l-SW-g, 
I-SW-llHSD, l-SED-10, l-SED-lODL, and 2-SED-7BB and BNAs in 
sample 2-GW-8 DUP. . 

G-39 
recycled paper 



o Total petroleum hydrocarbon (TPH) results for samples 
2-SED-5, 2-SED-6, 2-SED-7, 2-SED-8, and 2-SED-8 DUP vere 
rejected by CU as unusable due to blank subtraction and 
omission of blank spike analysis. All other quality 
control (OC) samples including reference standards, spikes, 
and. duplicates gave acceptable results. In our opinion, 
the method blank results should be added back to the 
reported result. This procedure gives the folloving 
results for TPH: 

Syple No. 

2-SED-5 
2-SED-6 
2-SED- 7 
2-SED-8 
2-SED-8 DUP 

TPH (mg/kg) 

63 
55 

1,200 
62 
31 

. 

Only the TPH result for 2-SED-7 is significantly higher 
than the method blank levels of 22 and 47 mg/kg. The TPR 
results for all the other sediment samples should be 
considered as not detected with a “U” qualifier. 

o Cyanide results for samples 2-CL?-1, 2-GU-2, 2-GY-3, 2-GV-6, 
2-GU-7, t-GU-6 DUP, and 2-GV-9 vere rejected by CU due to 
continuing calibration verification (CCV) recoveries 
outside OC limits. Reanalysis vas not performed due to 
limi ted sample volume. In checking the CCV recoveries, ve 
found that four vere above the QC limit of 115% vith values 
of 117X, 116X, 126X, and 122X. The remaining eight CCV 
recoveries vere within the OC limits. In our opinion, 
since no cyanide was detected in these samples and it vould 
have been if present, no qualification is necessary. 

OVERALL PRBczSIQl 

o Field duplicate analysis indicated good overall precision 
for inorganics in groundvaters. Relative percent 
difference (RPD) values for GW-8 and 2-GW-8 duplicate sets 
ranged from 1.0 to 8.5X, except for one high RPD of 184% 
for zinc (see Tables 1 and 2). 

0 Overall precision for inorganic5 in surface vaters vas poor 
vith most RPDs for SV-11 duplicates being greater than 100% 
(see Table 3). 

o Overall precision for inorganics in sediments vas 
acceptable. RPDs for SED-11 duplicates from 5.7 to 65% 
with a high RPD of 146% for lead. (See Table 4). RPDs for 
2-SED-8 duplicates ranged from 0.3 to 89% vith two high 
RPDs for‘lead and manganese at 140 and 101X, respettively. 
(See Table 6). 
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o Overall precision for organics in sediment vas acceptable 
for 2-SED-8 duplicates, with RPDs ranging from 21 to 38% 
(see Table 5). No organics ueLe detected in the other 
field duplicate samples. 

Tf you have any questions, please contact me at E b E’s Buffalo office. 
at ext. 2606. 

kvk/CD7013 
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Tablo 1 

BRTC GROuAml-m 
?IELD WPLIUTE rlEsuLTs - moRGMxc 

(msulta in #g/L) 

Analyt. GW-8 GW-SD RPD 
. ~~ ~ 

Barium 115 112 2.6 

Calcium 77.000 72,300 8.2 

Cobalt 7.8 ND IN 

copper 20.0 20.4 2.0 

Iron 4.120 3.950 4.2 

Lead 1.4 ND IN 

Hagnbsiom 43,000 40,500 5.9 

nanganbrb 7,670 7,480 5.1 

Nickel ND 9.1 IN 

PotasiLm 3, 640 3,340 8.5 

Sodium 33,700 32,400 3.9 

Zinc 175 165 5.0 

IN - Indeterminant 
ND I Not DbtbCtbd 
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Tab10 2 

BnTccRo- 
rxeLD mLIckTc Ra5uLTs - InoRGANIC 

(Rosultr in pg/L) 

AnJlyto 2GW-8 2GW-80 RPD 

Emrim 68.0 

C@lCiwm 41,500 

copp* r 24.1 

Iron 9,790 

napnmsiur 22,760 

nrngmes* 4,490 

Potasium 8,670 

Sodium 44.300 

Zinc 260 

IN = Indeterminant 
ND - Not Detected 

67.5 1.0 

41,cloo 

ND 

. 1.0 

IN 

10,300 

22,900 

4,540 

8,900 

44,600 

11.1 

5.1 

1.0 

1.1 

2.6 

1.1 

164 
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Tablo 3 

n87c SURPACB mm 
IIELD LwPLIc&TK RKSDLTS - IICOR~IC 

(Posult8 in #fgfr.) 

hlalyta SW-11 SW-110 RPD 

Aluaimur 

Cadmium 

CIlSiUl 

Chromium 

Cobalt 

copp*r 

Iron 

Lead 

Uagnerium 

nanqaner9 

Rick*1 

Potariur 

Sodius 

Vanadium 

Zinc 

5,040 22,700 127 

4.5 11.6 62 

120 so2 123 

7.7 25.4 107 

56,100 10,100 139 

17 62.2 114 

61.2 169 94 

25.1 11s 128 

58,500 168,000 97 

33.8 111 106 

23,400 34,500 38 

719 2.960 122 

19.7 78.1 119 

3,740 4,580 78 

20.300 21,200 4.3 

20.8 a7.5 123 

107 477 127 
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Tabl. 4 

hnalyt* SLD-11 StWtlD RPD 

Al urirur 8,880 

Barium 55.6 

Cadmium 2.2 

CllCiUB 1,260 

Chromium 43.9 

Cobalt 6.9 

CopD*r 19.0 

Iron 16,600 

9,410 

66.9 

2.1 

1,560 

36.9 

9.9 

23.2 

18,000 

5.7 

18 

4.6 

21 

22 

36 

14 

8.1 

knd 52.2 8.1 146 

nagtmniur 6,650 6,420 3.5 

nnngnnnra 146 156 5.2 

Nick.1 17.0 14.3 17 

PotasiuD 1,950 2.570 27 

Sodium 79.2 155 65 

Vanadium 27.6 31.0 12 

Zinc 52.7 55.5 5.2 
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Trbl. 5 

SRC SRnzIIEm 
IICW) mxxun RcsuLrs - ORGMJC 

(Results in pg/Rg) 

Analyt. I-SED-6 I-SED-6DUP RPD 

4,4.-DDE 10 6.6 36 

I,I'-DDD 6.6 7.1 21 

Q,Q'-DDI 17 13 26 

recycled paper 
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-C SEDUUZ= 

PISLDDUPUEATE RESULTS - IllORWllIC 
(Results in rg/kg) 

Aadyt* 2-stt+a 2-SEWID RPD 

Alu8iw8 

Arsenic 

BAIiUrn 

CAdmius 

C.lCi”. 

Chromium 

Cobalt 

Copper 

iron 

2,900 

0.65 

23.8 

1.3 

IA3 

5.3 

2.0 

3.7 

6,920 

6.3 

927 

235 

7.3 

226 

7.4 

32.0 

2,690 0.3 

1.0 42 

50.2 71 

ND IN 

863 2.3 

9.1 53 

l 4.1 69 

5.7 42 

9.220 26 

35.5 140 

778 I7 

719 101 

2.8 89 

290 25 

9.8 28 

27.9 14 

IA = Indmtorrinant 
RD = Rot Detect-d 
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DATA VALIDATION REPORT 

BAINBRIDGE NAVY REMEDIAL INVESTIGATION 

SAMPLING DATES OF APRIL 15 - 20, 1991 

PREPAREDFOR: 

Ecology and Environment, Inc. 
366 Pleasantview Drive 

Lancaster,New York 13086 

PREPARED BY: 

Ch~Morld invlronmental, Inc. 
4500Avamere Street 
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DATA VALIDATION SUMMARY 

Bainbridge Navy Remedial Investigation 
E b E DataPackages9100.877,9100.888,9iOO.907, 

9100.921 and 9100.938 
.SamplingDa!esApril 15 - 20, 1991 

INTRODUCTION 

This DataValidationSummary reportwas generated for Work Order =3 for water analyses for the 
Bainbridge Navy Remedial Investigation. Theanalytical laboratory work was performed by 
Ecology and Environment, inc. (E & E’s)AnalyticalServicesCenter. 

Thefivedata report packagesreferencedaboveinclude,20 groundwater and 5 surfacewater 
Sa~pl~Sand their assoclatedfield blanks. Analytical testingconstStedOfvOlatfleOrganiCanalySeS 
byGzsChromatography/Mass Spectroscopy (%/MS); Base/Neutral and AcidExtractable 
OrganlcsbyGC/MS; PestlcidesandPCB’sbyGC;Total Petroleum Hydrocarbonsby Infrared 
Speztrophotometry; lnor~anics by Atomic Absorption (AA) and Inductively Coupled Argon Plasma 
( ICP); Mercury by Cold\/apor;and Cyanides by Spectrophotometry. 

The followingreportprovldesasummaryofdataacceptabiiityanddeviat,ons maccordancewith 
theNaval Energy and Environmental SupportActivity (NEESA) Level C DataValidation 
Requirements. Thesite-specific work PlanandQuality AssuranceProject Plan (QAPP) were 
reviewed. These documentsdetailedthe project backgroundand requirements for the 
investigation 

VOLATILE 0RGANlCS BY GUMS 

OVERALL ASSESSMENT OF DATA 

Ail vclatiie mjanic datagenerated by GC/MSareconsideredto bevalid andacceptable with.the 
appropriatequalifiers, as notedonthedatasummaryformsandwithinthefo!iowingtext. Due to 
aschedulingerror,sampleTB-2 wasnotanalyzedfor volatileorganicsbyGC/MS. Trip Blank 
“1 ! travelldtothe laboratory in acooler which did not contain samples for volatile organics. 
The laboratory inadvertentlyanalyzedthetrip blank andgenerated paperwork withincase 
9100.877 This portior! of the data package was not validated. The following data has Seen 
generaiedinaccordance with the site-specific QA?P and project requirements. 

Ali holding times were metwithintheacceptabietimeframeof 14days for preserved 
water samples. 

A!: tuningwasg;neratedwiihintheacce~tab;e limits for ~rO~Of~UOfOSeX~!J~ (3%; 

Page 1 Of ! ! 
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!I!, Calibration 

.A!\ init:al and snntfnuing calibration was performed within acceptable limits for average 
Relative Response Factors CRT), Percent Relative Standard Deviation ( ZRSD), Relative 
?esponse Factors (RRF), and Percent D:fierence ( %D j with the exception @i the followq 

; Case 9 100 907) 
Sample 2-Gw-5A was injected at 8 12 on 4/30/c? 1 , six minutes after the 1 ?-i-low cIoi;k had 
%s?red. The sample was qualified as ‘UJ’, estimated, for volatile organics. 

Continuing calibration for 4/26/g 1 at (00: 14) and ( 1427) and 4/27/g 1 at ( 1 1:33) did not 
meet specl’fications for 2-Butanone. The RRF50 on 4/26 at (00: 14) for 2-Butanone was 
0.0 12. Ali RRf’s must beJO. for all compounds. The RRFSO’s were also out of specification 
for2-Butanone on 4/26 at ( 14:27) and 4127 at ( 1 1:33). Positive results for 2-Butanone 
were not detected in any of the samples. The nondetectable values for Z-Butanone for samples 
affectedon 4126through 41'27 were qualified as'R',unusabIe. 

Within the same continuing calibrations the following $D’s were out of specification. The %D 
criterion isoeneratinn at,< 25% 

4/26/91 at (00:14) 

Acetone 42.2% 
Carbon Disulfide 30.8% 
2- Gutanone ’ 78.6% 
i ,1 (1 -Trichloroethane 47.9% 
Vans- 1,3-dichloropropene 31.2% 
2 - Hexanone 25.9% 

The acetone values were previously qualified as ‘U’, not detected, through the method blank. 
Positive results for ?hese compounds were not detected in any of the samples. LkaXica!ion for 
these non-detectable compounds was not found to be necessary. 

G/26/91 at ( i4:27) 

Carbon Disulfi@ 
Sromoform 
Tetrachiorosthene 

35.5% 
29.4% 
29.7% 

Fositive values ior these compounds were not detected. Ouaiificatlon was not found to be 
nszss3ry. 

q/27/91 ot ( 1 153) 

Chioromethane 
Carbon DisuXlde 
2-8ut3none 

33.9% 
46.2% 
28.6% 

P~I?ive values for these compounds were no? detected. Qualification was not found to be 
necessary. 

Paao2of 11 
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c/30/9 1 at ( ’ 2:X! 

2- Sutanone 65.2% 
Y 1 nyl Acetate 33.6% 
A-methyl-2-pentanone 35.0% 
2-Hexanone 43.4% 
! , l ,2,2-tetrech!oroethane 25.9% 

Positive values for these compounds were not detected. Qualification was not fount to be 
necessxy. 

Laboratorv ( Method 1 Blanks: Five water method blanks were analyzed for the samples from 
package 9 100.907. Methylene chloride was found within the blanks at the following levels: 
VBLK-W 1 at 5 ug/l, VBLK-W2 at 13 ug/l, VBLK-W3 at 6 ug/l, VBLKW4 at 3 ug/l, and 
VSLK-W5 at 15 ug/l. The limit used to qualify the data set was 10 times the 
highest methylene chioride value or 150 ug/l. Ail positive values for the samples in data 
package 9 100.007 were qualified as ‘U’, not detected. 

VELK-W3 was also found to contain 4 ug/l estimated, of acetone. A limit of 40 ug/l was used 
to qualify the acetone values for the samples. All positive values for acetone for data package 
9 100.907 were qualified as ‘11’ , not detected. 

An additional three water method blanks were analyzed for volatiles from data package 
9 180.877. Methylene chloride was found within the blanks at the followmg levels: 
VSLK-W 1 at 3 ug/l , estimated; VBLK-W2 at 3 ug/l, estimated and VBLK-W3 at ! 2 ug/l, 
esttmated. The limit used to qualify the data set was 10 times the highest methylene chloride 
valtie or 120 ug/l. Al1 positive values for the samples in data package 9; 00.877 were 
quaiified as ‘U’, not detected. 

VSLK-W 1 was also found to contain 2 ug/l, estimated, of acetone. A limit of 20 ug/l was used 
to qual!iy the acetone values for the samples. Tr:p 5:ank *6 was qualified as ‘U’, not detected 
for acetone. Sample 2-GW-8A exhibited an acetone level of 49 ug/l. This exceeded the 
2C ug/l Emit, so qualification was not necessary. 

Field Eianks: Four tr:p o;anks (:rljY BlankS a 1 ,3,9, i S) were analyze2 for vcla;lies for L?E:E 
package 9 100.907. Methylene chloride was detected a! 7, 2, 8 and 6 us/l, respectively. The 
corresponding samples and the trip blanks were previously qualified as ‘U’, not detected for 
methylene chloride through the method blanks. 

Four additional trip blanks for water samples were analyzed for volatiles for data Tackage 
9: Oi.877. These included: Trip blanks S4, 5, 6 and 7. The correspondinq samples and ins 
!rip blanks were previously qualified as ‘U’, not detected for methyiene chloride and acetone 
through the method blanks. However, Trip Blank =6 was found to contain carbon disulfide at 
7 ~g/l. This was the onlv sample where carbon disulfide was de!ected 

v Surroqate Recoverv 

,41! surrogates were found to be generated within soecification for percent recoverjes wi?n !he 
excepiion of the following. 

?age 3 of 1 1 
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The compound I .2-Dichloroethane-04 was out of spec!fication for %‘I? at ! ! 9% for sample 
2-GW-‘3flS. The limit IS (76~ 1 ! 4% >. Volatile organic cornpounds were not detected in 
ssmplt 2mCW-9t-!S. The. non-detKtable compounds were qusiified ES ‘UJ’, estimated. 

VI. Matrix Soikeif’latrix Spike OupT!cate (MS/MSD) 

Al: MS/XI’s were generated withtn acceptable limits for Relative Percent Xference ! RPCJ 
and Fercent Recovery ( %R) with the exception of the FiPD’s for 2 of the 5 compounds for 
Trip 5:ank “3 ! 9100.907). The compounds included 1, I -dichloroethene and benzene. The 
%Z for 1 ,l -dlchloroethene was also generated low at 36%. Surrogate spike recoveries were 
$i generated wi!hrn acceptable Timits for data se: 9 1X.907. Qua:lfication was not required. 

VI I. internei Stanaards Performance 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation. 

SEMI-VOLATILE ORGANICS BY GC/MS 
(Base/Neutral and Aced Extractable Organics) 

OVERALL ASSESSMENT OF DATA 

All base/neutral and acid extractable organic data generated by GC/MS are considered to be valid 
and acceptable with the appropriate qualifiers, as noted cm the data summary forms and withjn the 
following text. In addition to the required OC samples, a matrix spike blank ( WSB) was also run 
wi!h the samples for data sets 9 100.907 and 9100.877. The MSS’s were generated in accordance 
with axeptable QC criteria. 

Tne @;iU phen@l surrogate spiking compounds were added at a CO9Ce9Ira7103 IWlCe me IeVef 
required by the Statement of Work (SOW) to the samples receivei on 4/ 19 and 4/20/g 1. Sample 
Z-SW-62 required dilution due to the level of diethylphthalate present. At the dilution analyzed, 
the detected concentration was slightly above the calibration range, Therefore, the concentration 
~3s quallfiez as ‘E’, by the laboratory. Since the linear range was not exceeded, no further- 
dilution was performed. All other data has been generated in accordance with the site-specific 
QAPF and project reauirements. 

A!; Wlai?G times were met. wjthin the axeptabie time frame for water smples (extraC:ed 
within 7 dUys and analyzed within 40 days) with the exception of the foiiowing. 

Ssm~ie5 1-SW- 1Amrl l-GW-2Awereextracted 3 daysafter thehc?ldingtime An earlier 
extractior! of these samples had been mistakenly spike2 witn tne pes:iclde surrogate compound 
Semi-voia!ile compounds were not detected in the sampies. The non-detectable comoounds for 
Sot? sa3p$s were qc;alifieo as ‘UJ’, estimated 

Sample 2-GW-5A was extracted 9 days after the ho’dfnp time. An earlier extraction of this 
samoleyielded unacceptable phenol surrogate recoveries. The samole was qualified as ‘UJ’, 
estimated for the nondetactable compounds. Pos:ive resu l?s were not detected for itie sarnpk 

Page 4 of 1 1 

recycled paper 
G-55 



! 1, WY15 Tunin 

All tuning was generated within acceptable limits for Decafluorotriphenylphosphlne ! DFTPP!. 

!!I. Calibra?lon 

All in;tial and continumg calibrat;on was performed within acceptable !:mi?s for Pz, W&D, 
iXF, and WD with the exception of the following. 

Continuina calibration %D’s were out of : 
followingbates. The %D limit is&S%. 

Senzyl Alcohol 
2,4-Dinitrophenol 
4-Nitrophenol 

38.7% 
41.3% 
26.9% 

(Case 9100.907) 

specification for 5/2/9 1 at (22:22) 8nd the 
These included: 

Positive values for these compounds were not detected. Qualification of the samples was not 
found to be necessary. 

lCase9100.877) 

q/22/91 at (10:27) 

3-Nitroaniline 54 8% 
‘, +DinSrophenol -9 46.4% 
-i-Nitruphenol 37.1 w  
&chlorophenyl-phenylether 42.3% 
4-nitroaniiine 40.7% 
3.3’-Dicnlorobenzidine 50.2% . 

Positive values for these compounds were not detected. Qualification was not found ?o 3e 
nezessarv. 

4iL3/9 1 at ( 0 1:OS) 

4-Methylphenol 
3-Niircaniline 
2,4-Dinitroohenol 
+Nitrophenol 
4-chlorophenyl-phenyiether 
+Nitroaniline 
3,3’- Dichlorobenzidine 
Benzo( b>fluoran:hene 

30.3% 
44.4% 
41.3% 
30.8% 
46.4% 
49.8% 
47.5% 
37.4% 

These compounds were not detected in the data set. Oualiflcation was not found tc be nezssary. 
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I &or&w (KeZ-0:’ ) Blanks: 

ilve laboratory method bianks were analyzed for the water samples of data set 9; 3C9C7. 
These included S&K-W 1 through SBLK-W5. Bis( 2ethylhexyl)ghthalate was detected in 
ai’ five method blanks at ?he following levels: SBLK-W 1 at 10 ug/!; SBLK-W2 at 3 ug/l, 
estimated; SBLK-W3 at 4 ug/l, estimated; SBLK-W4 at 5 ug/l, estimated: and SBLK-W5 at 
! 7 ug/l A limit of 170 ug/l was utilized to evaluate the samples ( 1 OX the highes? value). All 
samples associated with the five method blanks were qualified as ‘U’ not detected. 

Two laboratory method blanks were analyzed for the groundwater samples of data set 9 100.877 
SBLE-W2 and SBLK-W3 were found to contain 1 1 ug/l and 5 ug/l( estimated), respectively of 
bis(2ethylhexyl)phthalate. A limit of 1 10 ug/l was utilized to evaluate the samples. All 
samples asociated with the method blanks were qualified as ‘U’ not detected for 
bis( Z-ethylhexyl) phthalate. 

One laboratory method blank was analyzed for the surface water samples of data set 9 100.877. 
Bis( 2-ethylhexyljphthalate was detected at 10 ug/l. Ten times this level or 1 OC ug/l was used 
to evaluate the samples. All samples were qualified as ‘U’, not detected for the compound. 

V. Surroaate Recoverv 

All surrogate recovery was found to be generated within acceptable limits for the 6 surrogate 
compounds with the exception of samples I -GW-8A, 1 -GW-8A RE, 2-GW-4A and 2-GW-4A 
RE for data set 9 100.307. The samples were reextracted and reanalyzed. however, similar 
recoveries were generated substantiating a matrix affect. The following recoveries were out of 
specification for the data set. 

1 -GW- 8A Nitrobenzene-d5 29% ( Limit 35 113%) 
2-iluorobiphenyl 40% (Limit 45 1 16X) 
Terphenyl 29% (Limit 35141%) 

The ~~osftive results for the base/neutral compounds were qualified as ‘J’ and the nondeteci.ab?es 
as ‘UJ’ , estimated. 

1 -iW-SA RE Phenol-65 3% (Limit 1 O-94%) 
2-Fluorophenol 8% (Limit 21- 100%) 

7% r~u::rl&33.aS!~ a%f extrs~table mmuounds were qualirred as I?‘, unusable, due t@ surrogate 
recoveries below 10%. Positive resuits were not detected for acid phenois. 

2-SW-4 hli trobenaene-d5 53% (Limit 35-l 14%) 
Ter?heny! 31% (Limit33-141%) 
Phenol-d5 1% (Limit 1 C-94%) 
2-Fuorophenol 2% (Llmlt 2!- 100%) 

Posi?lve results were not detec ?ed for sample 2-GW-JA. The nondetectable base nel?tra!s were 
qua;iiieS as ‘UJ’, estimated and the nondetectable acid extractabies as ‘R’. unusable, due to 
rccovcr!cs of less than 10%. 
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?-GW-4A RE Phenol-d5 1% ( Limit I O-94%) 
2-Fiuorophenol 1% (Limit21-100%) 

The nondetectable acid extractable compounds were qualified as ‘R’, unusable, due to recoveries 
of less than IO%. 

Vi. !“lS/MSD 

All MS/MSD’s were generated within acceptable limits ior RPD and %R wit? the fol!owing 
exception. 

Tne RPD’s for 2 of 1 1 compouncls were out of specification. These included phenol at 43% 
(L!nit 42%) and FChlorophenol a: 56% (Limit 40%). One %I? for 
N-Nitroso-dl-n-propylamine was generated high at 128% (Limit 4 I - I 16%). Surroqate 
spike recoveries were all generated within acceptable limits. Qualiiica?ion of the MS/!%D 
was not reouired. 

VII. Internal Standards Performance 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation. 

PESTICIDES/PCB's BY GC 

OVERALL ASSESSMENT OF DATA 

Ail pesticide and PCE? data generated by GC are considered to be valid and acceptable with the 
appropriate qualifiers, as noted on the data summary forms and within the iollowing text The data 
has been generated in accordance with the site-spec if’c ‘;A?P and project requirements. 

Six additional Matrix Spike Blanks were analyzed with the pesticide/PCB runs. All WR were 
generated within acceptable limits. 

I. Holdlna Times 

.All holding times were met within the acceptable time frame for water samples ! extracted 
within 7 days and analyzed within 4G days). 

;I. Gt. instrumen! Performance 

Aaequate chromat9graphi~ resoiution and jnstrument sensitivity were achieved through the 
generation of data w!‘thin aceptab IV , 10 linlits. These jnr.lll y ,.,d,d DDT retention time , retenii9n 
t’me windows/standards, DDT/Endrin degredation check, and reiention iime shift for 
dibuly!chlorendate (D9C). 

!I!. Ca!ibrat!on 

AI initial and continuing calibration was performed H $hin acceptable 1imY.s for ca:jSra:ion 
factors (CF), percent relative standard deviation ( WRSD) for linearity, and %D with the 

i3;low'iq .W!&icnS. 
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(Cases 9!00.907 and 9100.8!7) 
Thecriierionof 10% for 4.4'-DDT linearity was not met for ihe pesticideanalytical 
sequences. A glotted curve was used for quantitetion. 

a). Field Blanks: Field blanks were not analyzedior pesticides/PCB's 

5 ) Laboratory (Method) Blanks: Pesticides/PCB'swere no1 detecte; in anyofthe 6 method 
blanks. 

V. MW-ISD 

Al? MS/MSD’s were generated within acceptable limits for %I? and RPD’s 

TOTAL PETROLEUM HYDROCARBONS (TPH) 

OVERALLASSESSMENTOF DATA 

The St% data generated by spectrophotometrlc analysis for the water samples are valid and 
acceptable, as noted onthedata summary forms. Data has been generated in accordance with the 
site-specific QAPP and project requirements. 

I. HoldinoTimes 

The holdingtimeof 28 days for water samples was met for all analyses. 

II. Calioration 

The 3 to 5 point curve for daily calibration was generated within specifications for the method. 

I I I. Blank Soike 

One blank soikewasana?yzed for each dataset. Percent recoveriesweregeneratedwithin 
acceptable limits. 

INORGANIC ANALYSES BY AA AND ICP 
iPlercury by ColdYapor;Cyanides by Spectrophotometry) 

OVERALLA,%ESSMENTOf DATA 

Ail inorgzkdatagenerated by AA, ICP,ColdVapor andSpestrcphotometris me?hodsareconsidered 
to oe valid andacceptablewith theappropriate qualifiers, as nctedon thedatasummary forms 2nd 
witxn ?hefollowinr,?ext. The data has been @nera?ed i::accordancewith:hleslte-speciiicQAPP 
and project requirements. 
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I. !io!dinc Times 

All holding times were met within the acceptable time franc fur metals (6 months), me:e&-y 
(25 dsys), and cyanide ( 14 days) with the exceptlon of the iollowing. 

The reanalysis nf samples 1 -GW-SA and 2-GW-2A (Case $4; 00.907)tnnk nk~ce neljnnd the 
h’lld!ng time for cyanide. The initial analysis, conducted wlthin the holding time, was performed 
under an unacceptable Initial calibration verificarlon standard. Cyanide was not detected in any 
0’: :be samples. The samples were qualified as ‘W’, estimated. 

fill cyanid? groundwater samples from Case 9 100.577 were analyzed outs!ds the holding tjme 
except ior samples 1 -GW- 1A and 1 -GW-2A. Unacceptable cyanide spike and Initial Calibration 
Verific3!:c!:l ( ICV) remvery (37% and 53%) respectively) were generate3 for samples 61stille3 
on 4/24/g 1 (wIthin the hoiding time). Cyanide was not detected In any of the samples. ihe 
samples were qualified as ‘UJ’, estimated. 

/I, Catlbratjon 

A11 in;i.la’! ant! continuing calibration was performed within acceptable lln;ts ior %Z, 
correlation coefficients, and mid-range standards with the ex’ception of tne following. 

Case (9100.877) 

The %R for the cyanide ICV standard on 5/l /31 was generated at 83.9%. The lower limit ior 
recovery :s 85%. All associated samples have been previously qualified as ‘UJ’, est;mated, 
through the exceedance of the holding times. 

The %/? for thecyanideContinuing &librUtiOft Verifciatron (CCV) St8rIdarCl for 5/I/91 was 
genera?ec a! 0%. The laboratory re2arted that a blank soli;;:cr, may have been misplaced in the 
e&sampler, causina the 0% recovery. The lC!V standard was generated within acceptable 
limits. The samples-1 -GW- :A and 1 -GW-2A were qualified as ‘UJ’, estimated. 

III. ,F,lanl:s 

Laboratory (Method) Blanks: Ail initialca!ibration,continuingcalibration and 
preparation blanks were generated in accordance within acceptable limits with the 
following exceptions. 

The fo!lowingelementswere detected in the methodblank. Thevalues reflect the h!@est 
noted for each type of blank. 

ini:ib: Cs:ibration Elank (ilo! 

Cooal! 7.6 
P.!Llmir;x 2?.8 
Ii-017 25.6 
~a’;gamp - d 
Yarkk urn 

!.2 
4.7 

PCt,acsicn 375.7 
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Coniinuino Calibration Siank ( IJO./’ 1 

Cooait 6.6 
!XZ 8.3 
‘r’anaalum 6.5 
sj Ipf 
Z1ncd 2”: 
Mancanese 2.4 
Pot&slurn 336 

PreDaration Glank (us/l) 

Potassium 349.5 
Vanadi urn 5.7 

The metal values >IDL but (5 times the amount oi the blank value were qualified with ‘U’, not 
detected. 

(Case91008771 

Initial Calibration Blank (us/l) 

Vanadium . 4.2 
Cobalt 5.0 

Continuina Calibration Blank (WI) 

NlCh?l 99 
Sodium 220 
Silver 3.9 
iron 8.3 
Zinc 6.4 
\:3na6ium 4.8 

Numinum 32.8 
Cobal’, 7.5 
i rot-1 25.6 
M3:;pnese 1.3 
Vanaolum 7.1 

The metal values >IDL but ~5 tmies the amount of the blank value were quaiiiied as ‘U’, not 
3etec:es 

Cie? Blanks: Two ri nsates were zn!lec?ed for Case 9 1 GC!.9G7. Aluminum, c$xlt, irn?:, 
manganese, potassium, vanadium and zinc were previously qualified through the meihoci 
blanks. Sariurn, cadmium, calcium, chromium, lead, nickel, copper and sodium were. 
detected in the rinsate samples. Positive values for these metals which were detected at iess 
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than 5 ?imes the blank value were quaiified as ‘U’, not oeiected. Vaiues which exceeoed 5 
t!mes I%! corresponding blank value were not qualifier! 

IV. ICP Interference Check Samole ( ICS) 

The ICP !CS was generated within acceptable limits for %R and frequency. 

V. Laboratorv Control Samole (LCS) 

The LCS for the analyses generated acceptable % for all the analytes 

VI, j)uolicate Samole Analvsis 

Sample 1 -GW-4A was run in duplicate by the laboratory to determine precision for 
Case 9 ! 00.907. All analytes were within specifications for RPD wfth the exception of 
chromium, lead, nickel and zinc. All positive values detected for these metals were (5 times 
the CRDL and were not qualified. 

Samp!e 2-GW-9A was run in duplicate by the laboratory (Case 9! 00.877). Ana!ytes were 
within specification except aluminum, cadmium, chromium, lead, nickel and zinc. Ali 
positive values detected at ~5 times the CRD! were not qualified. Samples I -GW-2A 
was qualified as ‘J’, estimated, for chromium and sample t -GW- 1A was qualified ‘J’, for zinc. 

Vi!. Matrix Spike Samrjle Analysis 

All spike recovery was generated within acceptable limits with the exception oi the following. 

5elenwm recovery was out of specification at 50.7% (Case 9 100.907) and at 60% 
(Case 9 100.877). Selenium was not detected within any of the samples. The nondetectable 
values were qualifieo as ‘UJ’, estimated. 
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HBHORANDUH 

TO: 

PROM : 

Buff Walter, B & B Project Manager 

Joanne HcHullan, B & E OA Chemist 

DATE: June 28, 1991 

SUBJECT: 

cc: 

Comments on ChemUorld Environmental Inc.‘s Data Validat on 
Reportx for Baivbridge Naval Training Center,Vork Orde A . 

Harcia Meredith, E 6 E OA Officer 

ChemWorld Envlronmenral Inc.*s (CW's) Data Validation Report for the 
Bainbridge Naval Training Center (BNTC), dated June 17, 1991 vas 
performed under Work Order #3 for samples collected on April 15-20, 
1991. The report covers analytfcal data contained in three E b E data 
packages; 9100.877 (surface vaters), 9100.8771.888 (groundvaters), and 
9100.9071.921L.938 (groundwaters). 

Given below are our qualjty assurance/quality control (QA/QC) comments 
regarding data usability, providing further explanation/clarification 
and including any differing opinions. In addition, ve have included 
comments on overall precision based on assessment of field duplicate 
results for this sampling event. Revised data summary sheets are 
attached vhich give our qualifiers vhere they differ from CW’s. 

OAmc COKKBNTS 

In evaluating inorganic laboratory blanks, CU listed initial and 
continuing calibration blanks as veil as preparation blanks. In 
our opinion, only preparation blank evaluation is necessary. In 
addition, CW qualified sample results “Uw based on blank results, 
rather than “J” as required by the NBESA guidelines. All samples 
in the data package vere qualified by CW, rather than qualifying 
only those samples assoclared virh a particular blank. Errors were 
noted in the designation of analytes found in the various blanks. 
Rather than list errors and corrections, our ovn evaluation of 
inorganic blank rontaminatian is given belov. 
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Case 9100.907 - 

Preparation Blank (4/24/91)‘. 

Concentration (ug/L) 

Potassium 
Vanadium 

‘349.5 
5.7 

Associated samples include I-GW-3A, I-GY-4A, I-GY-6A, and I-GV-7A. 
Vanadium vas not detected in any of these samples and potassium results 
were greater than 5 times the blank level. No data qualification is 
necessary. 

Preparation Blank (4/29/91) 

Analyte Concentration (ug/L) 

Aluminum 21.8 
Cobalt 7.6 
Iron 25.6 
Hanganese 1.2 
Vanadium 4.7 

Associated samples include l-GW-5A, l-GV-8A, l-GU-9A, l-GV-RA, 2-GV-2A, 
2-GW-3A, 2-GV-4A, 2-GW-5A, and 2-GV-PA. Positive results for iron and 
manganese vere greater than 5 times the blank.level, except for samples 
l-GW-RA and 2-GU-PA. Iron and manganese results for these tvo samples 
are qualified “J” as estimated. Positive results for aluminum, cobalt, 
and vanadium in all of the associated samples were less than 5 times the 
blank level and are qualified “.J” as estimated. 

Case 9100.877 - 

Preparation Blank (4/29/91) 

te Analy Concentration (pig/L) 

Aluminum 32.8 
Cobalt 5.6 
Iron 6.9 
Uanganese 1.3 
Vanadium 7.1 

Associated samples include 2-GU-lA, 2-Gil-6A, 2-GU-7A, 2-GU-8A, 2-GV-9A, 
and 2-GV-9AD. Vanadium was not detected in any of these samples. 
Aluminum was detected in all of these samples at less than 5 times the 
blank level. Cobalt vas detected in 2-GV-8A, 2-GV-9A, and 2-GV-9AD at 
less than 5 times the blank level. Iron vas detected in Z&V-IA and 
2-GW-6A and manganese was detected in 2-GV-IA at less’than 5 times the 
blank level. All results at less than 5 times the blank level are 
qualified “J” as estimated. 
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Preparation ‘Blank (4/29/91) 

Analyte Concentration (ug/L) 

Aluminum 21.8 
Cobalt 7.6 
Iron 25.6 
Manganese 1.2 
Vanadium 4.7 

Associated samples include l-CU-1A and l-GW-2A. ,Vanadium and cobalt 
were not detected in either sample. The following analytes vere 
detected at less than 5 times the blank level; aluminum in I-GV-2A and 
iron in l-GW-IA. Manganese levels were greater than 5 times the blank 
level in both samples. All results at less than 5 times the blank level 
are qualified “3” as estimated. 

comment2 

Tvo rinsates, l-GW-RA and 2-GV-RA, vere collected and analyzed under 
case 9100.907. CW applies these field blank results to all of the 
samples in Case 9100.907, but not to any of the samples in Case 
9100.877. According to their descriptions on the chain-of-custody 
records, rinsate l-GW-RA applies to all 1-GV samples collected in the 
Old Landfill area and rinsate 2-GW-RA applies to all 2-GV samples 
collected in the Fire Training area. 

’ In rinsate I-GW-PA, the folloving analytes vere detected: 

Ana* - Concentration (ug/L) 

Aluminum 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Iron 
Lead 
Wanganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

24.2 
5.8 
5.8 
122 

5:s’ 
77 

5.6 

ii:: 
411 
615 
7.9 
7.4 

Positive results at less than 5 times these levels in l-GV samples are 
qualified “J” as estimated. 
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1~ r;r..sate 2-GV-M the folloving analytes were detected: 

ArIalyre Concenrrar1on (ug/L) 

Aluminum 24.6 
Cadmium 3.0 
Calcium 307 
Copper 8.2 
Iron .72.9 
Lead 3.0 
Hanganese 2.7 
Potassium 594 
Sodium 1340 
Vanadium 7.1 
Zinc 20.3 

Positive results at less than 5 times these levels in 2-GW samples are 
qualified “J” as estimated. 

comment 3 

CV’s comment on inorganic duplicate analysis lists I-GW-4A as the sample 
analyld jn duplicate for Case 9100.907, but it vas 2-W-&A vhich vas 

analyzed. Only chromium results vere outside OC limits for duplicate 
analysis, not chromium, lead, nickel, and zinc. Thus, only chromium 
results for Case 9100.907 need be qualified “JR as estimated. 

Also for Case 9100.877, only chromium results vere outside QC limits for 
duplicate analysis, not aluminum, cadmium, chromium, lead, nickel, and 
zinc. Thus, only chromium results for Case 9100.877 need be qualified. 

Sample results for the other analytes listed by cir are less than 5 times 
CRDL and thus the control limit is + CRDL, not 20% RPD. 

0iERAl.L PRECISION 

Field duplicate results indicated good overall precision for inorganics, 
vi th the exception of one high RPD for zinc of 140% (see Tables 1 and 
2). Overall precision for organics vas also good, as evidenced by RPD’s 
ranging from 0.0% to 3.8X (see Table 3). 
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Table 1 

BRTC CRO-TKR 
r1xLD DOPLICATX RXSULTS - 1N0R(;M1C 

(R.mIlt~ in #q/L) 

Aluminum 67.6 12s 35 

Barium 92.9 93.9 1.1 

c41cium 60,100 

Cappr r 2.1 

Iron 109 

L*ad 1.3 

naqnesius 33,500 

tlsngmsss 104 

Pota*slur 4,070 

Sodium 24,300 

Zinc 21.0 

IR - Indaterrinmt 
ND - Not Detected 

60,000 0.2 

2.4 IS 

197 4.2 

ND IN 

33,400 0.3 

102 1.9 

4,050 0.5 

2s.000 2.6 

22.1 8.2 
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RRTC GRO- 
?ZXu, DUF%ICkYE RSSV'L~ - IWRGANIC 

(Rosultm in pg/L) 

Parameter 2GW9A 2GWPIS APD 

39.1 

30.6 

15,300 

37.0 

11.3 

ND 

4,510. 

1.4 

6,390 

1,590 

12.9 

983 

9,290 

13.2 

38.8 

30.2 

16,200 

39.5 

13.9 

8.4 

4.430 

1.3 

6,300 

1,570 

ND 

1,590 

10.900 

76.9 

0.7 

1.3 

5.7 

6.5 

21 

1N 

1.8 

7.4 

1.4 

1.3 

1N 

47 

16 

140 

IA - Indotarminant 
ND - Not Dotoctod 
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fable 3 

BIWC GRO~TKR 
IIILD ~IacATzs RKsulxs - ORGARIC 

(P.8ults in &q/L) 

fot~l-1,2-D~ch1oro.th.n. 26 27 3.8 

Trichloroothmo 7 7 0.0 

Di-n-butylphthalato 1 1 0.0 
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DATA VALIDATION REPORT 

BAINBRIDGE NAVY REMEDIAL INVESTIGATION 

SAMPLING DATES OF JUNE 17-24 and JULY 16, I99 1 

PKEPAKEDFUK: 

Ecology and Environment, tnc. 
368 Pleasantview Drive 

Lancaster,New York 14086 

AUGUST 1991 

PREPAREDBY. 

ChemWorld Envrronmental, Inc. 
4500 Avamere Street 

Bethesda, Maryland 20814 
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DATA VALIDATION SUMMARY 

Bainbridge Navy Remedial lnvestlgation 
E&EDataPackages9101.442,9101.457,9101.471 

9101.479and9101 701 
Sampling Dates June 17-21 and July 16, 199 1 

INTRODUCTION 

This Data Validation Summary report was generated for Work Order *4 for water analyses for the 
Belnbrldge Navy Remedial Investigation. The analytical laboratory work was performed by 
Ecology and Environment, Inc. (E & E's) Analytical Services Center. 

The five data report packages referenced above include1 8 groundwater samples and their 
associated quality control samples. Analytical testing consisted of volatile organic analyses by Gas 
Chromatography/Mass Spectroscopy (GUMS); Base/Neutral and Acid Extractable Organics by 
CC/MS; Pesticides and PCB's by GC; Total Petroleum Hydrocarbons by Infrared 
Spectrophotometry; lnorganics by Atomic Absorption (A4) and Inductively Coupled Argon Plasma 
( ICP 1; Mercury by Cold Vapor ; and Cyanides by Spectrophotometry 

The following report provides a summary of data acceptablllty and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C Data Validation 
Requirements The site-specific Work Plan and Quality Assurance Project Plan (QAPP) were 
reviewed. These documents detailed the project background and requirements for the 
investigation. 

VOLATILE ORGANICS BY GC/MS 

OVERALL ASSESSMENT OF DATA 

All volatile organic data generated by GUMS are considered to be valid and acceptable with the 
appropriate qualifiers, as noted on the data summary forms. The following data has been 
generated in accordance with the site-specific QAPP and project requirements. 

I. Holdina Times 

All holding times were met within the acceptable time frame of 14 days for preserved 
water samples. 

II. GUMS Tuning 

All tuning was generated within the acceptable limits for Bromofluorobenzene (BFB). 

III. Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response factors ( RRF), Percent Relative Standard Deviation ( %RSD) , Relative 
Response Factors (RRF), and Percent Difference (%D) with the exception of the following. 
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( Data .W 9 10 1.47 1) 

&lrItifIlJino Calibration 

6/26/91 at (09:42) 
4-Methyl-2-pentanone 

6/27/g 1 at (0243) 
Carbon Disulfide 

27.6% D (Limit 25%) 

26.9% D 

6/27/91 at ( 14:22) 
Carbon Disulfide 
?-B&none 

33.1% D 
33.7% D 

The compound 4-Methyl-2-pentanone was not detected in any of the samples, therefore, 
qualification was not found to be necessary. Carbon Dlsulfide and 2-Butanone were detected 
In Trip Blanks 8 an0 6, respectively, however, the posltlve values were not affected Dy the 
particular continuing calibration. 

Laboratorv (Method 1 Blanks: Two water method blanks were analyzed for the samples from 
Data Set 910 1.442. Methylene chloride was found within the blanks at the following 
levels: VBLK-W 1 at 7 ug/l and VBLK-W2 at 4 ug/l ,estimated. The limit used to qualify the 
data set was 10 times the highest methylene chloride value or70 ug/l. All positive values for 
the samples In data package 9 10 1.442 were qualified as ‘U’, not detected. 

An additional four water method blenks were analyzed for volatiles from Data Set 9 10 1.47 1. 
The following includes a breakdown of contaminants: 

VBLKW 1 Methylene chloride 8 ug/l 

VBLKWZ Methylene chloride 3 ug/l, estimated 
Acetone 5 ug/l, estimated 

VBLKW3 Methylene chloride 2 ug/l, estimated 
Acetone 3 ug/l, estimated 

VBLKW4 Methylene chloride 5 ug/l 

The limit used to qualify the data set was 10 times the highest methylene chloride and acetone 
value or 80 and 50 ug/l, respectively. All positive values for the samples in Data Set 
9 IO 1.47 1 were qualified as ‘U’, not detected. 

Field Blanks: Four trip blanks ( Trip Blanks = 2,3,4,7) were analyzed for volatiles for 
Data Set 9 10 1.442. The following includes a summary of trip blank contamination: 

recycled paper 
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T~ID Blank *2 

Metnylene Cnlor ide 2 ug/l, estimated 
Acetone 13 ug/l 
Carbon Disulfide 5 ug/l 

Trio Blank =;r 

Nethylene Chloride 2 ug/l, estimated 
Acetone 12 ug/l 

Trio Blank *4 

Acetone 7 ug/l, estimated 

Trio Blank *7 

Acetone 10 ug/l 

The highest acetone andcarbon disulfidevalues weredetectedin Trip Blank *2. A limit uf 10 
times the acetone value and 5 times the carbon disulfide value were used to evaluate the 
samples. All samples were qualified as II’, not detected, for positive values for these 
compounds The corresponding samples and the trip’ blanks were previously qualified as ‘U’, 
not detected, for methylene chloride through the method blanks. 

Six additional trip blanks for water samples were analyied for volatiles for Data Set 
9 10 1.47 1. These included: Trip blanks * 1 ,5,6,8,9 and 10. The corresponding samples and 
the trip blanks were previously qualified as ‘U’, not detected for methylene chloride and 
acetone through the method blanks. However, Trip Blank *6 was found to contain 1 ,l ,l- 
Trichloroethaneat 1 ug/l,estimated Trip Blank *8 alsocontainedTotal-1,2-Dichloraethene 
at 2 ug/l, estimated, and carbon disulfide at, 7 ug/l. A limit of 5 times their respective values 
was used to determine qualification of the data. All positive values for 1 ,l ,l -trichloroethane 
were qualified as ‘U’, not detected. Total- 1 ,2-Dichloroethene values which exceeded the limit 
of 10 were left unqualified. Values under 10 were qualified as ‘U’, not detected. All positive 
values were qualified as ‘U’, not detected, for carbon disulfide. 

V. SurrcuateRecoverv 

All surrogates were found to be generated within specification for percent recoveries. 

VI. Matrix Soike/Matrix Soike Duplicate (MSIMSD) 

All MS/MSD’s were generated within acceptable limits for Relative Percent Difference (RPD) 
and Percent Recovery ( %R). 

VII. internal Standards Performance 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation. 
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SEMI-VOLATILE ORGANICS BY GUMS 
(Base/Neutral and Acid Extractable Organics) 

OVERALL ASSESSMENT OF DATA 

All base/neutral and acid extractable organic data generated by GC/MS are considered to be valid 
and acceptable with the appropriate qualifiers, as noted on the data summary forms and within the 
following text. Several samples were qualified as ‘R’, unusable, for the acid phenol fraction due to 
surrogate recoveries of less than 10% All other data has been generated in accordance with the 
s!te-specific QAPP and project requirements. 

I. Holdina Times 

All holding times were met within the acceptable time frame for water samples (extracted 
within 7 days and analyzed within 40 days) with the exception of the following. 

Sample 1 -GW-9B from Data Set 9 10 1.47 1 was extracted 8 days beyond the hold time. An 
inttial extraction performed within the hold time yielded an unacceptable surrogate recoveries 
for acid phenols. The sample was qualified as ‘J’, estimated, for the positive values and ‘UJ’, 
for the nondetectable compounds. 

II. GUMS Tuning 

All tuning was generated within acceptable limits for Decalluorotriphenylphosphine ( DFTPP) 

III Calibration 

All initial and continuing caltbration was performed within acceptable limits for RRF, %RSD, 
RRF, and %D with the exceptton of the following. 

(DataSet 9101.442) 

Continuing calibration %D’s were out of specification for 6/25/91 at (00:08> and the 
following dates. The %D limit is <25$. These included: 

2,4-Dinitrophenol 31 7% 
4-Nitroaniline 38.5% 
3,3’-Dichlorobenzidine 29.2% 

6/25/g 1 at ( 17:50) 

4-Nitroaniline 33.5% 

Positive values for the compounds noted above were not detected. Qualification was not found to 
be necessary. 

(DataSet 9101.471) 

Continuing calibration %D’s were also out of specification for the following: 
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7/z/91 at (09.15) 

4-Nitroaniline 
3,3’-Dichlorobenzidine 

7/8/91 at (09:45) 

bis( 2-ch)oroisopropyl)ether 
4-Nitroaniline 

7/l/91 at (11:13) 

2,4-Dinitrophenol 

7/3/91 at ( 1 1:40) 

2,4-Dinitrophenol 

7/l l/91 at (08:45) 

N-nitroso-di-n-propylamine 
2,4-Dinitrophenol 

31 1% 
32% 

26.456 
32.9% 

37.5% 

26.7% 

26% 
25.8% 

All compounas above were not detected In tne samples, tnerefore, quallflcatlon was not found to 
be necessary 

Laboratorv (Method 1 Blanks 

Three laboratory method blanks were analyzed for the water samples of Data Set 9 10 1.442. 
These included SBLK-W 1 through S6LK-W3. Bis( 2ethylhexyl)phthalate was detected in 
two method blanks at the following levels SBLK-W2 at 2 ug/l, estimated and SBLK-W3 at 2 
ug/l, estimated. SBLK-W 1 did not exibit contamination by semi-volatile organlcs. A limit of 
20 ug/l was utilized to evaluate the samples ( 1 OX the highest value). All samples associated 
with the method blanks were qualified as ‘U’, not detected. 

Five laboratory method blanks were analyzed for the water samples of Data Set 9 10 1.47 1. 
SBLK-W 1 was found to be free of contamination, SBLK-W2 through SBLK-W-5 were found to 
contain bis( 2-ethylhexyl Iphthalate at 1 ug/l, estimated, for blanks 2 and 3 and 2 ug/l. 
estimated, for method blanks 4 and 5. A limit of 20 ug/l was utilized to evaluate the samples. 
All samples asociated with the method blanks were qualified as ‘U’ not detected for 
bis( 2-ethylhexyl) phthalate. 

V. Surroaate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the 6 surrogate 
compounds with the exception of the following. 
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(Datakt9101442) 

2-GW-26 Phenol-d5 6% (Limft lo-9491 
Z-Fluorophenol 7% (Limit21-100%) 

2-GW-2B-RE 2-Fluorophenol 
2,4,6-Tribromophenol 

2-GW-4B Phenol-d5 
2-Fluorophenul 
2,4,6-Tribromophenol 

14% (Limit21-100%) 
4% (Limit lO-123%) 

0% 
0% 
3% 

2-GW-4B-RE Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Tne samples 2-GW-28 and 2-GW-4B including the rerunsofboth sampleswerequalifiedas 
'R',unusabIe,dueto percentrecoveriesof phenol surrogates under 10%. 

(Case9101.471 

l-GW-38 

I-GW-3B-RE 

I-GW-6B 

I -GW-hB-RE 

l-GW-8B 

1 -GW-BB-RE 

I -GW-SE!-DUP 

l-GW-9B 
DUP-RE 

Phenol 
Z-Fluorophenol 
2,4,6-Tribromophenol 

1% (Limit lO-94%) 
1% (Limit21-100%) 
2% (Limit lO-123%) 

Phenol 4% 
2-Fluorophenol 6% 

Phenol 
2-Fluorophenol 
2,4,6-Tribromophenol 

2 
8% 

Phenol 
2-Fluorophenol 
2,4,6-Tribromophenol 

Nitrobenzene 166% (Limit35-114%) 
2-Fluorobiphenyl 143% (Limit43-116%)' 
Phenol 1% 
2-Fluorophenol 1% 
2,4,6-Tribromophenol 3% 

Phenol 
2-Fluorophenol 
2,4,6-Tribromophenol 

Phenol 
2-Fluorophenol 
2,4,6-Tribromophenol 

Phenol 
2-Fluorophenol' 
2,4.6-Tribromooh~nol 

1% 

bf 

Iw" 
1% 

1% 
2% 
7% 
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A!1 acid phenol compounds for the compounds above were qualified as ‘R’, unusable, due 1.0 
percent recoveries of less than 10%. The base/neutral compounds in sample I -GW-8B were 
qualified as ‘UJ’, estimated, for the nondetectable compounds due to high percent recoveries. 

All MS/MSD’s were generated within acceptable limits for RPD and %R with the following 
exception. 

7-GW-63 MVMSQ 

1 ,+Dicnlorooenzene 100X R I Llmlt 36-97X) 
N-Nitroso-di-n-propylamine 119% (Limit 41-116x5) 
1 ,2,4-Trichlorobenzene 100% (Limit 39-98%) 
2.4-Dinitrotoluene 108% (Limit 24-96%) 

Qualification of the MS/MSD was not found to be necessary. 

VII. Internal Standards Performan@ 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation with the exception of the following. 

2-GW-4B Phenanthrene ReportedAreaCount: 133000 Lower Limit: 134000 
Chrysene 56900 57000 

The nondetectable compounds quantitated using the internal standards above for Z-GW-45 
were qualified as ‘UJ’, estimated. 

PESTICIDEWPCB’s BY GC 

OVERALl ASSESSMENT OF DATA 

All pesticide and PCB data generated by GC are considered to be valid and’exeptable with the 
appropriate qualifiers, as noted on the data summary forms and within the following text. The data 
has been generated in accordance with the site-specific 04PP and project requirements. 

I. Holdino Times 

All holding times were met wlthin the acceptable ttme frame for water samples ( extracted 
within 7 days and analyzed within 40 c&s). 

II. GCI Instrument Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through the 
generation of data within acceptable limits. These included DDT retention time , retention 
time windows/standards, DDT/Endrin degredation check, and retention time shift for 
dibutylchlorendate (DBC). 
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Blanks 

V. WM.50 

Laboratory (Method > Blanks: PesticidedPCB’s were not detected in any of the 2 method 
blanks for Data Set 9 10 1.442 or the 1 method blank for Data Set 9 10 I.47 I. 

Calibration 

All initial and continuing calibration was performed within acceptable limits for calibration 
factors (CF), percent relative standard deviation ( WRSD) for linearity, and SgD with the 
following notations. 

The WD criterion was hot met for endrin and beta-BHC in the final INDB standard of the 
7/8/9 1 analytmal sequence. Action was not taken by the laboratory since it was the final 
standard. 

All MS/MSD’s were generated within acceptable limits for ,%R and RPD’s with the exception of 
the following. 

Due to limited sample volume, WMSD’s were not performed for Data Set 9101.442. 
However, 4 pesticide blank spikes were analyzed. The following deviations were noted. 

Blank Sbikes 3 and 4 

Aldrin 27% RPD (Limit 22) 
Endrm 140% R (Limit 56-1218) 

Ouel~fication of the data was not found to be necessary. 

TOTAL PETROLEUM HYDROCARBONS (TPH) 

OVEGALL ASSESSMENT OF DATA 

The TPH data generated by spectrophotometric analysis for the water samples are valid and 
acceptable, as noted on the data summary forms. Data has been generated in accordance with the 
site-specific QAPP and project requirements. 

I. Holdina Times 

The holding time of 28 days for water samples was met for all analyses. 

I I. Calibration 

The 3 to 5 point curve for daily calibration was generated within specifications for the method. 

III. Blank Soike 

One blank spike was analyzed for each data set. Percent recoveries were generated within 
acceptable limits. 
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INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor; Cyanides by Spectrophotometry) 

OVERALL ASSESSMENT OF DATA 

All inorqantc data generated by AA, ICP, Cold Vapor and Spectrophotometric methods are considered 
to be valid ano acceptable with the appropriate qualifiers, as noted on the data summary forms arid 
wlthin the following text, The data has been generated in accordance with the site-specific OAPP 
and prOjf?Ci rquirements. 

I. Holdma Tlrng 

All holding times were met within the acceptable time frame for metals (6 months), mercury 
(28 eta/s), and cyantoe ( 14 clays) with the exception of the followlng. 

Cyantde samples for Data Set 9 10 1.442 were not preserved in the field, however, preservative 
was added at the laboratory prior to analysis. All cyanide samples for the Data Set were 
qualified as ‘UJ’, estimated, for the nondetectable values. 

Sample I -GW-6B from Data Set 9 10 1.47 1 was also delivered to the laboratory unpreserved 
for both metals and cyanide. Preservatives were added at the laboratory. The sample is 
qualified as ‘J’, estimated, for the positive values and ‘UJ’, estimated, for the nondetectables. 

The following samples were not preserved for cyanide in the field. 

I-GW-35 . 
1 -GW-8B 
1 -GW-93 
1 -GW-9BG 
2-GW- 1 B 
1 -GW-2B 
1 -GW-4B 
1 -GW-ST? 
1 -GW-6B 

Preservative was added at the laboratory. The samples were qualified as ‘UJ’, estimated, for the 
nondetectable cyanide values. 

II. Calibration 

All initial and continuing calibration was performed within acceptable limits for %R, 
correlation coefficients, and mid-range standards. 

III Blanks 

Laboratory (Method) Blanks: All initial calibration, continuing calibration and 
preparation blanks were generated in accordance within acceptable limits with the 
following exceptions. 
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(Data Set 9 101.701) 

PreDarat ion 5 lank ( uo/ll 

Lti 1.0 

Lead was not detected in the sample, therefore, qualiftcation was not necessary 

(Data Set 9 10 1.442) 

PfeDaraUOn Blank f  uoll] 

Zinc 12.3 
Iron 104 
Manganese 7.2 

All zinc values were Tess than the limit of S times the preparation blank. The positive 
values were qualified as ‘U’, not detected. Iron and manganese values which were less than 
5 times the preparation blank value were qualified as ‘U’, not detected. All other positive 
values which exceeded the limit were not qualified. 

(Data% 9101.479) 

PreDaration Plank (~a/12 

Manganese . 3.6 
Vanadium 5 a 

Manganese values less than the limit of 5 times the preparation blank were qualified as ‘U’, 
not detected. Values over the limit were left unqualified. Vanadium was not detected in the 
samples, therefore, qualification was not necessary. 

The ICP ICS was generated within acceptable limits for %R and frequency with the exception 
of the following. 

(DataSet 9101.701) 

Cobalt 77.3% (Limit 80- 120%) 

The nondetectable cobalt value was qualified as ‘UJ’, estimated. 

V. Laboratory Control Samole (LCS) 

The LCS for the analyses generated acceptable %R for all the analytes. 

VI. Duplicate SamDIe Analysis 

The duplicate analyses for all Data Sets were generated within acceptable limits with the 
exception of the following. 
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( Data Set 9 IO 1.47 1) 

Chromium was out of specification at an RPD of 200%. Sample ZGW- 15 was cjualified as ‘J’, 
estimated. for the oositive chromium value. Chromium was not detected in theother 
samples, therefore, they remain unqualified. 

Vii. Matrix SDike SamDIe Analysis 

All spike recovery was generated within acceptable limits with the following notations. 

Selenium recovery was out of specification at 68% and lead at 53.6% for Data Set 9 10 1.70 1. 
Selenium and lead were not detected within sample 1 -GW- 1 BR. The nondetectable 
values were qualified as ‘UJ’, estimated. 

Lead and selenium were out of specification at 58.7% and 70.1 Ig, respectively, for Data Set 
9 10 1.442. Both lead and selenium were qualified as ‘UJ’, estimated, for the nondetectable 
corn pounds. 

Mercury, lead and selenium were out of specification for Data Set 9 10 I .47 1. Mercury 
recovery was generated at 7 1 X, while lead and selenium were 54.9% and 67.5%, 
respectively. The samples did not contain any of the three elements noted. The samples were 
qualified as ‘UJ’, estimated, for the nondetectable metals. 
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RBHORANDUR 

TO: B. Ualter, Project Manager 

FROM : J. HcHullan, OA Chemist fl 
ti 

DATE : August 26, 1991 

SUBJECT: Comments on ChemUorld Environmental Inc.‘s 
Data Validation Report for Bainbridge 
Naval Training Center, Work Order #4. 

cc: M. Meredith, OA Officer 

ChemWorld Environmental Inc.‘s (CU’s) data validation report for the 
Bainbridge Naval Training Center (BNTC), dated August 12, 1991 was 
performed under Work Order #4. This repor 

and Environment, Inc. (E & E), on%$?:dt”o”#%fl:%:e~n~ 
16, .1991. The samples were analyzed by E h E’s Analytical 

Services Center (ASC) and the results reported in three data packages; 
9101.442/.457, 9101,471/.479, and 9101.701. 

Given below are our quality assurance/quality control (OA/OC) comments 
regarding data usability, providing further explanation/clarification 

.and including any differing opinions. In addition, we have included 
comments on overall precision based on assessment of field duplicate 
results for this sampling event. Revised data summary sheets are 
attached vhich give our qualifiers where they differ from Cw’s. 

WQC COHHENTS 

o In evaluating inorganic laboratory blanks, Cv qualified 
sample results “U” rather than “J” as required by the Naval 
Energy and Environmental Support Activity (NEESA) Level C 
data validation guidelines, dated October 1990. 

o Trip Blank #a vas reported by Cv as containing 
total-1,2-dichloroethene (total -l,Z-DCE) at 2 ug/L. 
However, this information was transcribed incorrectly from 
the Form I to the data summary sheet. 
l,l,l-Trichloroethane (l,l,l-TCA) was detected at 2 pg/L in 
Trip Blank #8, not total-1,2-WE. There are no positive 
results for l,l,l-TCA in any samples other than the two 
trip ‘blanks. The positive results for total-1,2-DCE which 
are qualified “U” by CU should not be qualified, except for 
the RJw qualifier as estimated for results belov the 
quantitation limit. 
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o CW neglected to mention the presence of carbon disulfide in 
Trip Blank #5 at 6 ug/L. No change in data qualification 
results from this omission. 

o Only sample l-GY-9B vas noted by CW as having exceeded the 
BNA extraction holding time. However, due to poor 
surrogate recoveries for the initial BNA analysis, several 
samples vere reanalyzed and the extraction holding time vas 
exceeded by 4 to 12 days. The samples involved are 
l-GV-3BRE, l-GW-6BRE, l-GW-8B RE, and l-GW-9B DUPRE. The 
BNA results and limits for these samples should be 
qualified “JR and WJn, respectively, as estimated. 

o CU qualified the quantitation limits for BNA compounds 
dibenzofuran to 4-nitroaniline in sample 2-GV-4B 
due to lov internal standard areas for phenanthrene-dl0 and 
chrysene-d12. These compounds are quantitated using 
acenaphthene-dl0, vhich gave an acceptable internal 
standard area. Thus the “UJ” qualification should be 
deleted from the quantitation limits for these compounds. 

o In listing both volatile and BNA compounds which did not 
meet precision criteria for continuing calibration, CV 
neglected to list several compounds vhich gave percent 
difference values of greater than 25X, although vith a 
computational minus sign indicating an increase in relative 
response factor @RF). Quantitation is affected by an 
increase in RRF as vell as by a decrease in RRF. However, 
none of these compounds were detected in the samples, thus 
no qualification is necessary. 

o CV qualified the cobalt quantitation limit for sample 
l-GV-1BR due to the slightly lov percent recovery (77.3%) 
of the interference check sample (ICS). There are no Level 
C NEESA guidelines regarding review of the ICS; thus no 
qualificiation ,is considered necessary. 

o The CV report contains a transcription error on page 11 of 
11 in the last paragraph. The selenium spike recovery 
should be 55.3X, not 67.5X, as reported. The qualification 
of selenium data remains the same. 

0 On the data summary sheets, CV qualified iron results for 
9101.471 and calcium results for 9101.701 as “En estimated 
due to the presence of interference. No discussion of 
interference vas presented in the written report. In 
checking the case narratives, it was determined that 
interference vas indicated by serial dilution results which 
gave percent difference values of greater than 10%. Reviev 
of serial dilution results is not required by Level C NEESA 
guidelines; thus no qualification is considered necessary. 
Vhen they are revieved for Level D data validation, only 
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those results vhich are greater than 50 times the ..: 
instrument detection limit (IDL) are qualified if the 
serial dilution results do not agree within 10% difference. 

OVEEMLL PRECISION 

o Field duplicate results indicated good overall precision 
for organics and inorganics in both sets of field 
duplicates analyzed (see Tables I and 2). Only aluminum 
and iron results for the duplicate pair, Z-GW-1B and 
Z-GW-1B Dup, gave high relative percent difference (RPD) 
values of 100% and 79X, respectively. 
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PIKLD DUPLIal% RXSlhsf 
BNmuuDGK NAVAL TRAINIIM CKNTKn 

IResults in jig/L] 

1GWPB lCw9B Dup 

Aluminum 
Barium 
Calcium 
Cobalt 
Iron 
nrgnorium 
Xrnganesa 
POtA6SiUm 

so41um 
Ilnc 

120 132 9.5 
03.5 82.3 1.5 

78700 76700 2.6 
13.9 14.3 2-a 

11700 13000 11 
45300 44900 0.9 

5770 5720 0.9 
2670 2680 0.4 

29800 29600 0.7 
7.4 (4.0 IR 

org6nic' 

Hothylone Chloride 
Ac*tono 
Tot61 1,2-Dichloroothono 
Trichloroothwao 
Chlorobrnrrnr 
1,4-Dichlorobonrwae 
Bf6(2-.thylhoxyl)phth616t. 

4B 4B IN 
188 (10 IN 

23 23 0.0 
6 5 0.2 

160 160 0.0 
18 22 20 
2B 1 IN 

RPD = Rol6tiv6 porcont difforonco. 

IN = Ind6tbrmin6nt: not dotoctod in on6 l 6mplo or 616odetbetod in 
aothod bl6nk. 

B = Pr666nt fn rothod bl6nk 6t corparablo 16~61. . 
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Tablo 2 

2GWlB 2GUlBDup RPD(%) 

Aluminum 66.6 
Antimony 55.4 
Barium 22.6 
CJlCiUm 13200 
Chromium 10.8 
Iron 63.0 
Load 1.5 
HJWJJiU8l 7330 
nrnganeso 1.6 
Potarriua 875 
Sodium 9150 
Zinc 8.7 

orgmic 

I%thylono Chloride 
Di.thylphthrl@te 
Bir(Z-•thylh~xy~tphth~l~to 

1B ts 
16 cl0 

4 3 

22.2 
t51.0 
22.5 

13400 
CO.0 
14s 

Cl.0 
7500 
<l.O 

892 
8030 
c4.0 

100 
IN 

0.4 
1.5 

IN 
19 
IN 

2.3 
IN 

1.9 
13 
IN 

IR 
IN 
29 

IN - Indeterment: not detected in one sample or ~Iso detected in 
method blank. 

B = Prosent in method blank at comparable lwml. 
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HRHORANDUH 

TO: 

FROH : 

B. Walter, Project Xanager 

* 
J. HcHullan, OA Chemist jfi 

DATE: 8-30-91 

SUBJECT: Addendum to Memorandum da ted August 26, 1993 
“Comments on ChemVorld Environmental Inc.‘s 
Data Validation Report for Bainbridge Naval 
Training Center, Work Order t4”. 

cc: H. Heredith, QA Officer 

The folloving comment should be added to the OA/QC comments contained in 
the above referenced memorandum. Revised data summary sheets are 
attached vith additional qualifiers added as noted belov. 

o In evaluating inorganic blank contamination, ChemUorld 
Environmental, Inc. (CW) neglected to consider the tvo 
rinsate samples, l-GY-RB and 2-GY-RB. Sample l-GV-RB, 
vhich applies to the groundvater samples in Job 9101.471, 
contained aluminum at 40.2 pg/L and iron at 41.8 pg/L. 
Sample 2-GW-RB, vhich applies to samples in Job 9101.442, 
contained aluminum at 23.8 pg/L, iron at 23.6 ug/L, 
manganese at 1.6 pg/IL, sodium at 170 @L, and Zinc at 5.3 
trg/L. 

Positive results for these analytes in the associated 
samples are qualified *.l” as estimated up tci five times the 
level detected in the rinsate blank. All of the sodium 
results and some of the other results are greater than five 
times the level detected, and thus are not qualified. 

kvkKD7013 
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DATA VALIDATION REPORT 

BAINBRIDGE NAVY REMEDIAL INVESTIGATION 

SAMPLING DATES OF AUGUST 12- 16, 199 1 

PREPARED FOR: 

Ecology and Environment, Inc. 
368 Pleasantview Drive 

Lancaster, New York 14086 

OCTOBER 199 1 

PREPARED BY: 

ChemWorld Environmental, Inc. 
4500 Avamere Street 

Bethesda, Maryland 208 14 
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DATA VALIDATION SUMMARY 

Bainbridge Navy Remedial Investigation 
E&EDataPackages9101.966,9101.987,9102.000and9102.006 

Sampling Dates August 12-i6, 1991 

INTRODUCTION 

This Data Validation Summary reoortwasqenerated for Work Order **5 for water and Soil 
analyses for the BainbridgeNavy Remedial Investigation. Theanalytical laboratory work was 
performed by Ecology and Environment, Inc. (E&E's) Analytical ServicesCenter. 

The four Oata report paCka(ES relerenCetI amve include 34 water and I5 soil samples and their 
associated quallty control samples. Analytical testing consisted of volatile organic analyses by Gas 
Chromatography/MassSpectroscooy (K/MS); Base/Neutral and Acid ExtractableOrganics by 
GUMS; Pesticides and PCB’s by GC; Total Petroleum Hydrocarbons by infrared 
Soectrophotometry;Inorganics by AtomicAbsorotion (AS)and Inductively CouoledArgon Plasma 
(1CP);Mercury by ColdVapor; and Cyan&by Spectrophotometry. 

The following report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Suoport Activity (NEESA) Level C Data Validation 
Requirements. Thesite-specificwork Plan andQuality Assurance Project Plan (MPP)were 
reviewed. These documents Walled the pro]ect background and requirements for the 
investigation. 

YOLATILE ORGANICS BY GM-IS 

PVERALL ASSESSMENT OF DATA 

Allvolatileorganicdatagenerated by GWIS areconsideredto be valid and acceptable with the 
appropriatequalifiers, as notedon thedatasummaryforms. The following data has been 
generated in accordance with the site-specific QAPP and pro]ect requirements. 

I. Holdino Times 

All holding timeswere metwithintheacceptabletime frameof 14 days for preserved water 
samplesandsoilsamples,w~ththe following exceptions. 

(CaSe NO. 9101.967) 

I-SED-8C 
l-SED-9CDU.P 
I-SED-SCDUPMS 
I-SED-11C 
I-SED-9C 

The samples above wereanalyzedoneday bevondthe holding time. Positivevalues for these 
sampleswerequalifiedas'J',estimated. The non-detectablevalues werequalifiedas’l!J’, 
estimated. 

ChemWorlc! Environmental, Inc. 
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!I GC/flSTunlnq 

Alltunmgwas generatedwtthintne acceo?able limtts for Bromoiluorobenzene I BFB). 

III. Calibration 

Allinit~alandcontinuingcalibrat~onwasperiormedwithin acceptaDle limits for average 
Relative Response factors (ml. Percent Reletlve Standard Devmtron (IgR.SD). ReLWve 
Response Factors (RRF), and Percent Difference i SD) with the exception oi the following. 

(CaseNo.9101.968) 

ContinuinoCalibration 

8/16/91 at (02:04) 
Acetone 
2-Butanone 
4-methyl-2-pentanone 
2-Hexanone 

3/16/91 at(13:59) 
Acetone 
2-Butanone 
4-methyl-Z-jentanone 
2-Hexanone 

8/20/91 at( 17:59) 
1 ,2-Dichloroethane 
1,2-Dichloroethane-d4 

8116191 at(17.10) 
Chloromethane 
1,2-Dichloroethane 
1 ,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
cis-1,3-Dichloropropene 
1,2-Dichloroethane-dl4 

8/20/9f at(14:29) 
Chloromethane 
l,2-Dichloroethane 
cis-1,3-Dichloropropene 
1,2-Dichloroethane-d4 

8/21/91 at(08:581 
Chloromethane 
Vinyl Chloride 
1,2-Dichloroethane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
2-Hexanone 
1,2-Dichloroethane-d4 

35.7X0 (limit 25%) 
38.8X 
39.8% 
35.3% 

25.7% 
34.1% 
31.6% 
28.3% 

26.5% 
27.2% 

32.5% 
32.3% 
32.0% 
375x 
29.8% 
33.9% 
36.9% 

26.7% 
28.718 
28.2% 
32.5% 

44.6% 
41.9% 
30.7% 
30.4% 
29.1% 
34.3% 
35.6% 
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8121191 at(22.28) 
Chloromethane 
1 ,2-Dichloroethane 
I ,l ,1 -Trichloroetnane 
Eromodichloromethane 
cls-1,3-Dichloropropene 
4-methyl-2-pentanone 
2-Hexanone 
1,2-Dichloroethane-d4 

8/22/91 at (OS.1 1) 
Chloromethane 
Vinyl Chloride 
Chlornethant? 
Acetone 
Carbon Disulfide 
1,2-Dichloroethane 
I ,l ,I-Trichloroetnane 
Carbon Tetrachloride 
Bromodlchloromethane 
cis-1,3-Dichloropropene 
Bromoform 
2-Hexanone 
1,2-Dichloroethane-d4 

26 6% 
32.8% 
25.8% 
32.1 SE 
34.7% 
30.3% 
37.5% 
38% 

44.3% 
40.7% 
295g 
30.2% 
26.0% 
37.6% 
32.1% 
27.8% 
36.1% 
40.4% 
30.0% 
32.3% 
37.4% 

Positive results for thecontinuing calibration compoundsabovewerequalifiedas 'J', 
estimated. Non-detectable values remain unqualified. 

(Case9101.987) 

Continuino Calibratinn 

8/27/91at(19:41) 
ChlOrOmethane 
4-methyl-Z-pentanone 

8/23/91 at(l3:OO) 
Acetone 
2-Butanone 

8/24/91 at( 1354) 
1,1,2,2-Tetr~~~hloroethane 

8/27/91 at(09:44) 
Chloromethane 
Vinyl Chloride 
2-Butanone 
Bromodichloromet hane 
cis-1,3-Dichloropropene 
1,2-Dichloroethane-d4 

42.5XD (Limit 25%) 
59% 

30.7% 
61.7% 

26.1% 

37% 
28.5% 
46.5% 
27.1% 
29.9% 
34.8% 

ChemWorId Environmental, Inc. 
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Positivevaluesfor thecompoundsabovewerenot oetected;therefore,oualificatiOnofthedata 
was not necessary. 

(Case No. 9 102.000) 

Continu~nu Calibration 

8/24/91 at(13:18) 
1 ,2-Dichiorcethane 

8/27/91 at (21:42) 
4-methyl-2-pentanone 

8/23/g 1 at ( 0012 1) 
Chloromethane 
Vinyl Chloride 
Chloroethane 
1,2-Dichloroethane 
Bromodichloromethane 
us- 1.3-dichloropropene 
4-methyl-2-pentanone 
2-Hexanone 
1,2-Dichloroethane-d4 

a/27/91 at (09:44) 
Chloromethane 
Yinyl Chloride 
2-Butanone 
Bromodichloromethane 
cis-l.3-dichloropropene 
1,2-Dichloroethane-d4 

26.7WD (Limit 25%) 

28.7% 

38.4% 
29.9% 
26.2% 
30.9% 
28.9% 
34.6% 
45.2% 
30.2% 
32.3% 

37.0% 
28.5% 
46SW 
27.1 W 
29.9% 
34.8% 

Positivevalues for the wmpoundsabovewerequalifiedas'J',estimated. The non-detectable 
values remam unqualified. 

IV. Blanks 

Laboratory (Method ) Blanks: Five water method blanksandthreescilmethodblankswere 
analyzed forthesamples from Case No. 9101.968. Thefollowingincludesa summary of 
method blank contamination. 

(Soil) 
VBLKSl 
MethyleneChloride 5 ug/Kg 

VBLKS2 
MethyleneChloride 
Acetone 

VBIKS3 
MethyleneChloride 

4 ug/Kg,estimated 
7 ug/Kg,estimated 

4 ug/Kg,estimated 
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Ten times tne highest methylene ChlOf ide and acetone values were useo for review ana 
Qualification of the soil samoles. Values which exceeded the limit oi 10 times were left 
unoual~fiecl. Values which were found to be below the limit of 10 times were auaiified as ‘U’, 
not detecreo. 

( Water 1 
1 VBLKW 

tlethylene Chloride 4 ug/L I estimated 

YBLKWZ 
Methylene Chloride 16 ug/L 

YBLKw3 
Methylene Chloride 22 ug/L 
7 IC unknown 12 ug/L , estimated 
TIC Dimethyl Napthalene Isomer I3 ug/L, estimated. 
TIC Dimethyl Napthalene Isomer 12 ug/L, estimated 

KW4 VBI 
Methylene Chloride 9 ug/L 

VBLKW5 
Methylene Chloride 
Acetone 
TIC Freon- 1’13 
T I C Hexane 

22 ug/L 
60 ug/L* 
21 ug/L 
17 ug/L 

*Acetone for YBLKWS exceeds the acceDtable limit. 

Ten times the highest methylene chloride and acetone values were used for review and 
qualification of the data. Ail values for methylene chloride and acetone were found to be below 
the limit of 10 times the blank value, therefore, thq, were qualified as ‘U’, not date&d. 

(Case No. 9101.987) 

Four water method blanks and one soil method blank were analyzed for the data set. The 
followmg contamination was noted. . 

(Water 1 
!!EuJu. 
Methylene Chloride 
Acetone 

4 ug/L, estimated 
8 ug/L, estimated 

!%w!?!z 
Metttylene Chloride 
&tone 

4 ug/L, estimated 
7 ug/L, estimated 

VBLKW4 
Methylene Chloride 2 ug/L, estimated 

VBLKW3 
Methyiene Chloride 3 ug/L, estimated 
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(Soil) 
KS1 VBI 

MethyleneChlorlde 11 ug/Kg 
Acetone 3 ug/Kg, estimated 

Tentimesthe hiqhestmethvlenechloride and acetonevalueswere useo for review and 
qualification. Aii values for both compounds were found to be below the llmlt of 10 times the 
blank value; therefore, theywerequalifiedas 'U', not detected. 

(Case No. 9102.000) 

Six water method blanks were analyzed for the data set. The following contamination was 
noted. 

!aKY..L 
MethyleneChlorlde 6 ug/L 

VBLKW3 
MethyleneChlorlde 
Acetone 

4 ug/L 
7 ug/L,estimated 

VBLKW4 
MethyleneChloride 2 ug/L, estimated 

VSLKWS 
MethyleneChlorlde 3 ug/L,estimated 

VBLKWZ 
MethyleneChloride 4 ug/L, estimated 

VBLKW6 
Methylene Chloride 3 ug/L, estimated 

All methylene chlorideandacetonevalueswere found to be below the limit of 1Otimesthe 
highest blank level. The samples werequalified as 'U',notdetectedfor thesetwocompounds. 

Field Blanks: Four trip blanks (Trip Blanks*1 , 8, 15, 16)were analyzed for volatilesfor 
Case No. 9101.968. The following includes asummary of trip blank Wntamlnatton: 

Trio Blank"1 
MethyleneChloride 
T I C for Hexane 

14 ug/l, estimated 
6 ug/l, estimated 

TriDBlank fs8 
MethyleneChloride 4 ug/I,estimated 

Trio Blank *lS 
Methylen Chloride 4 ug/l, estimated 

Trio Blank"16 
MethyleneChloride 5 ug/l,estimated 
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The highest metnylene chlor DDE value was detected in Trip Blank * 1. All samples had Deen 
qualified as ‘U’, not detected. through the preceding method blanks. 

(Case No. 9101.987) 

The following SIX trip blanks were analyzed for the data set. 

TriD Blank 12 
Methylene Chiorlde 
Acetone 

3 ug/L, estimated 
IO ug/L 

Trl~ Blank 13 

Methylene Chlorde 1 ug/L, estimated 

TriD Elank 14 

Methylene Chloride 
Acetone 

TrlD Blank 14RE 
Methylene Chloride 
TIC for Z-Propanol 

TriD Blank 6 
AaZone ’ 

2 ug/L, estimated 
8 ug/L, estimated 

7 ug/L 
17 ug/L , estimated 

9 ug/L, estimated 

Trio Blank 7 
Methylene Chloride 

Trio Blenk 7RE 
Methylene Chloride 
Carbon Disulfide 
TIC for 2-Propanol 

3 q/L, estimated 

10 ug/L 
7 ug/L 
240 ug/L, estimated 

TriD Elank 9 
Methylene Chloride 
TIC-unknown 

JriD Blank 9RF 
Methylene Chloride 
TIC for 2-Propanol 

2 ug/L, estimated 
6 ug/L, estimated 

8 ug/L 
37 ug/L, estimated 

All samples were Dreviousiy qualified for methyiene chloride and acetone through the method 
blanks. Sample 1 -SW- 1 1 C remains unqualified for carbon disulfide due to its exceedance of 
the limit of five times the method blank. 

(Case No. 9 102.000) 

Eight trip blanks were analyzed for the data set. The following 6 blanks exhibited 
mntamination by volatile organics. 

Trip Blank 3 
Methylene Chloride 
TIC for Freon- 1 13 

7 UQ/L 

16 ug/L, estimated 
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Trip Blank 4 
Yethylene Chloride 
Acetone 

5 ug/L 
9 ug/L, estimated 

Trip Blank 5 
Acetone 
Chlorobenzene 
TIC-unknown 

5 ug/L, estimated 
3 W/L, esttmsted 
4.0 ug/L, estimated 

Trio Blank 4 RE. 
Acetone 7 ug/L, estimated 

Trip Blank 10 
Mcthylene Chloride 
TIC unknown 

1 ug/L, estimated . 
5 ug/L, estimated 

TriD Blank 17 
Methylene Chloride 3 ug/L. estimated 

Trio Blank 19 
Methylene Chloride 
TIC for Freon- I 13 

6 ug/L, estimated 
7 ug/L, estimated 

The acetone and methylene chloride values were previously qualified through the method 
blanks. Chlorobenzene and the Tentatively Identified Compound (TIC) for Freon- 1 13 were 
qualified as ‘U’. not detected. for values below 5 times the trip blank value. Positive values 
which exceeded the limit of 5 times remain unaualified. 

V. Surrwverv 

All surrogates were found to be generated within specification for %R, with the exception of 
the followmg. 

(Case No. 9101.968) 
. 

I -SED- 1 oc 
14O$R Toluene-d8 
68% Bromofluorobenzene 

(Limit 81-l 17) 
(Limit 74- 12 1) 

Z-SED-7C 
71% Bromofluorobenzene 

T-SFD- 7CDUP 
70% Bromofluorobenzene 

2-SED-7CRE 
71% Bromofluorobenzene 

2-SED-7CDUPMS 
70% Bromofluorobenzene 
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VI. 

VII 

Posttive values for the samples above were qualified as ‘J’, esttmated. The non-tletectable 
values were qualified as ‘UJ’, estimated, In accordance with NEE.% gulddineS. 

(CaseNo. 9101.987) 

( Water > 
Trip Blank 14 
67%R I .2-Dichloroethane-d4 (Limit 76- 1 14) 

Trip Blank 7 
111% Toluene 
67% Bromofluorobenzene 

(Limit 88- 110) 
(Limit 86- 115) 

Trio Blank 9 
138% Toluene-d8 (Limit 88- 110) 

TriD Blank 9RE 
05% Bromofluorobenzene (Limit 86- 115) 

(Soil) 
l-SED-1 1C 
120% Toluene-d8 (Limit 81-l 17) 
124W I ,2-Dichloroethane-d4 ( Limit 70- 12 1) 

Positive values for the samples above were qualified as ‘J’, estimated. The non-detectable 
values were qualified as ‘UJ’, estimated. 

(Case No. 9 102.000) 

1 -GW-4C 

85WR Bromofluorobenzene (Limit 86- 115) 

Trip Blank 4 
115% 1,2-Dichloroethane-d4 (Limit 76- 1 14) 

The samples were qualified as ‘J’, estimated, for the positive values and ‘UJ’, estimated, for 
the non-de&tables. 

Matrix Spike/Matrix Soike DuDlicate (MS/MSD) 

All MS/MSD’s were generated within acceptable limits. Qualification of the data due to 
MS/MSD was not performed. 

Internal Standards Performance 

All internal standards were generated within acceptable specifications for orea au-k5 und 
retention time variation, with the following exceptions. 

(Case No. 9101.968) 

Trio Blank 1 
Bromcchtoromethane RT: 7.77 Upper Limit: 7.73 
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TriD Blank I (MS!?) 
Chlorobenzene Reported Area Count: 68400 Lower Limit: 73500 

ESW-,oc 
Chlorooenzene RT: 17.67 !Jpper Limit: !?.64 

TriD Blank 1 

Chlorobenzene RT: 17.67 Upper Limit: 17.64 

2-SFD-7C 
Chlorobenzene ReportedAreaCount: 87000 Lower Limit: 99000 

-- SED-7CDUP 
Chlorobenzene ReDortedAreaCount: 67100 Lower Limit: 99000 

- - 

Bromochloromethane ReportedAreaCount: 20500 Lower Limit: 31000 
1 ,4-DiflUOrODenZenf? RepOrted AreaCOUnt: 62700 Lower Limit: 137000 
Chlorobenzene ReportedAreaCount: 28900 Lower Limit: 112000 

Positive results for the compounds auantitated using the standards above were qualified as ‘J’. 
estimated, forthesamples In which the reported areacountswerenotwithin specification. 
Thenon-detectablevalues forthecorresponding samples wereaualifiedas'UJ'.estimated. 
Qualification was not deemed necessary for thesamplesinwhichtheinternal standard 
retentiontimevaried bvmorethan 30 seconds. 

(CaseNo.9101.987) 

Trio Bh3nk 9RE 
Chlorobenzene Reported AreaCount: 52200 Lower Limit: 62000 

VBLKSl 
I ,4-Difluorobenzene 
Chlorobenzene 

RT: 12.79 
RT: 21.05 

Upper Limit: 12.74 
Upper Limit: 20.89 

Positiveresultswerenotdetectedfor theTrip Blank 9RE Sample. Thenon-detectablevalues 
for the compounds quantitated using the chlorobenzene internal standard were qualified as 
‘UJ’,estimated. Qualification was not deemednecessary for thesamples in which the internal 
standardretentiontimevaried by morethan 30seconds. 

SEMI-VOLATILE ORGANIC5 BY GUMS 
(Base/Neutral and Acid Extractable OrganW 

OVERALLASSESSMENTOFQATA 

All base/neutral and acid extractable organic data generated by GUMS are considered to be valid 
and acceptable with the appropriate qualifiers, as noted on the data summan/ forms and within the 
following text. Samples 2-SW-6C and 2-SW-6CRE were qualified as ‘R’, unusable, for the acid 
phenol fraction duetosurrogate recoveriesof less than 10%. All other datahas been generated in 
accordancewith thesite-specificQAPP and project requirements. 
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i Holdma T lmes 

All holdrng trmes were met within the acceptable time frame for water Samples (extracted 
within 7 days and analyzed withln 40 days) and soil samples (extracted withln 14 days and 
analyzed wtthin 40 daysj, wit.h the following exceptions. 

(Case No. 9101.987) 

Sample 1 -SW- 1 1 C was extracted I 1 days be/and the 7-day holding time; however, it was 
analyzed by GUMS wlthin the 40-day holding ttme. The sample was qualified as ‘UJ’. 
estimated, for a\1 non-detectable values. Positive results were not detected for the sample. 

(Case No. 9102.000) 

Sample 1 -GW-8C was extracted 12 days beyond the 7-day extraction holding time; however, 
it was analvzed bv GUMS within the 40-d&v holding time. Thesample was qualified as ‘J’. 
estimated, for positive values, and ‘UJ’, estimated, for the non-detectables. 

II, &/MS Tuning 

All tuning was generated within acceptable limits for Decafluorotriphenylphosphine 
(DFTPP). 

Ill. Calibration . 

All initial and continuinq calibration was performed within acceptable limits form. WRSD. 
RRF, and WD, with the exception of the following. 

(Case No. 9101.968) 

Initial Calibration (8/2/g 11 

3-nitroaniline 30.6XRSD (Limit 30%) 

The compound 3-nitroaniline was not detected in any of the samples, therefore, quaIific&On 
was not necessary. 

Continuina Calibration 

Continuing calibration WD’s were out of specification for the following dates. 

8/21/91 at (711372 
Dlbenzt a.h)anthraa?ne 3&3%D (Limit 25%) 

8/22/91 at ( IO:092 
Benzoic Acid 44.2% 

8/22/91) 
Dibenzia,h)anthracene 40.7% 

8/76/91 at (08:38) 
Benzoic Acid 26% 
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Z/31/91 at (12:18) 
2-Fluoroonenol 3@.5Z 

#>!03/9 1 at I lg.47 j 
3-nltroaniiine 36.83 

g/06/91 at ( 09.1 i 1 

+methylphenol 30.1 z 

.%I compounds above were not detected in the samples, therefore, qualrfication was not found to 
oe necessary 

(Case 9101.967) 

,Mtial CdiSration f6/ /q I I 
Z-Nitroanlllne 30.6% RSD (Limit 30% ) 

ihe comDound 3-nitroaniline was not detected withln any of the SamDles. Qualification was not 
*mea necessary. 

Bntinuina Calibrm 

~/26/91 at (08:3?) 
aenzolc Acid 
Dibenzla,h)anthracene 

26WD 
45.7% 

(Limit 25% 1 

E/26/91 at (21:2?1 
4-mernylphenol 29% 
Dibenz(a,h)anthracene 53.4% 

g/3/91 at ( l&47) 
FNitroantline 36.8% 

$3/6/91 at (09:11] 
4-methvlphenoi 30. I % 

910919 1 at (08: 15) 
BenLyl Alcohol 
3-Nitroanlllne 

28.7% 
57.8% 

All compounds above were not detected wlthm the samples. Qualification was not found to be 
necessary. 

(Case No. 9102.000) 

initial Calibration (8/2/g 11 
3-Nitroaniline 30.6% RSD (Limit 30% ) 

The compound 3-Nitroaniline was not detected within any of the samples. Ouaiification was 
not deemed necessary. 

ChemWorld Environmental. Inc. G-106 
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IV. 

Continu!nc Calibrstlon 

Z/27/9! at (O?:CS 
Dibenz a.n jantnracene 457% (Limit 25:) 

$/?$,19 1 at ! 1 : 1 ?I1 
Pentoic Acid 25 6% 
Dibenz( a,h)anthracene 37.6% 

q/79/91 at ((Ii 141 

Benzolc ACM 27.3% 
Dibenz(a,h)anthracene 38.8% 

8/30/9 1 at (23.332 
bis( 2-chloroisopropyl)ether 32.7% 

3/3/9i Et ( 10.47) 
3-Nftroaniline 36.8% 

916191 81 (09.1 1) 
4-methylphenol 30.12 

All compouncls above were not detected within the samples. Qualification was not found to be 
WCZSSMY 

Blanks 

L&oratory ( Method ) 8 lanks: 

Two laboratory ITEthOd blanks were analyzed for the water samples and one for the sol1 
samples for Case No. 9 10 1.968. 

(Water) 
SLKW 1 
Z-methvlnaphthalene 2 ug/L, estimated 
bis( 2-e?hylhexyl)phthalate 6 ug/L, estimated 
TICS were also detected, as detaIledon the Data Summary form. 

bis( 2-ethylhexyl jphthalate I ug/L, estimated 
TICS were also betected, us ctetaiied on the Data Summary Form 

(Soil) 
SBLKSI 
bis( 2-ethylhexyl)phthalate 7 1 ug/Kg, estimated 
TICS were also detected, as detailed on the Data Summary Form. 

Ten times the high!S blS(2-elhylheXyl)phthalate value and ftve times the 
2-methylnaphthalene value were used for review and qualification of the samples. All 
samples which exceeded the five or ten times limit remain unqualified. Values found to be 
below the limit were qualified as ‘U’, not detected. 
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(Case No. 9101.987) 

( Water 1 
SPLYW 1 
bis( 2-ethvlhexvl )Dhthdate 2 ug/L, esttmated 
TIC’s were detected as detalled on tne Data Summary Forms. 

bts( Z-ethvlhexvf johthalete 1 ug/L. estimated 
TIC’s were detected as detailed on the Data Summary Forms. 

(Soil) 
1 5BLKS 

bis( 2-ethylhexyl)phthalate 50 ug/Kg, estimated 
X’s were detected as detalled on the Data Summarv forms. 

Ten times the htghest bis( 2-ethylhexyl lphthalate value was used for review and qualiflcatlon 
01 the samples. All samples which exceeded the ltmlt of 10 ttmes remain unqu3llfleo. values 
below the limit were qualified as ‘U’, not detected. 

(Case No. 9102.0001 

SBLKWl . 
bis(Z-ethylhexyljphthalate 1 ug/L, estimated 

KW’ SBI 
bis( 2-ethylhexyl)phthalate 3 ug/Kg, estimated 
TIC’s were detactad as detalled on the Data Summary Forms. 

31 KW3 
bls( 2-ethylhexyl Iphthalate 3 ugll, estimated 

A limit of 10 times the highest bls( 2-ethylhexyljphthalate method blank value was used for 
review and qualificatton of the data. All samoles were found to be below the limit of 10 times. 
and, therefore, were qualified as ‘U’, not detected, for biS(Z-ethyIhexyl)pnthalate. 

V Surrooate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the 6 surrogate 
compounds,wrth the exception of the following. 

(Case No. 9101.968) 

(Water) 
2-GW-w 
17WR 2-Fluorophenol (Limit 21-100) 

1 -SW- I oc 
118% 2-Fluorobiphenyl (Limit 43- 116) 
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VI. 

VII 

?- <w-hf: 
3% Phenol-d5 !LlrnU IO-941 
‘1% 2-F!uoroonenoi 
1% 2.4,6-TribromoDnenol ; Limit IO- 123) 

2-:W-6CRE 
I-! (P 

is; 
Phenoi-d5 
2-FluoroDhenoi 

.-J (P - rD 2,4,6-Ttibromopnenol 

2-C&l-6$ 

122% 2-Fluorobiphenyl 

Samples 2-GW-8C, 1 -SW- 1 OC, and 2-SW-8C do not require quallficatlon due to the fact that 
only one surrogate for ?he fraction IS out of specification (two are required for qualifiC3UOn). 
Samples 2-SW-K and 2-SW-GCRE were quailfled as ‘R’, unusable, for the non-detectable 
values for the aclo phenol fraction oue to WR of < 10%. Fositive values were n@t detected for 
yther sample wrth the exception oi tls( ?-ethylhexylbhthalate 

i Case No. 9 102.COO) 

I -GW- 3CMS 
9% 2,4,6-Tribromophenol (Limit IO- 123) 

Positive results were not detected for the xid phenol fraction for 1 -GW-X-MS. The non- 
detectable values were qualified as ‘R’, unusable, due to recovery of the surrogate at less than 
10%. 

MS/MSD 

All MS/MSD’s were generated wIthin acceptable limits. Qualification of the data due to 
MS/MSD was not performeci. 

lnternai Stanoards PerformanE 

All internal standards were generated within acceptable specifications for area counts and 
retention time variation with the exception of the following. 

(Case No. 9101.968) 

1 -SED-3C 1 ,4-Dichlorobenzene-d4 
2-SED-SC 1,4-Dichlorobemene-d4 
2-SED-6C 1 ,4-Dichlorobenzene-34 
SBLK-Sl 1 ,4-Dichlorobenzene-d4 

RT: 7.58 
RT: 7.58 
RT: 7.58 
RT: 7.58 

Lower Limit: 7.82 
Lower Limit; 7.82 
Lower Llmlt: 7.82 
Lower Limit: 7.82 

Qualification of the data was not found to be necessary. 

(Case No. 9101.987) 

1 -SED-4C 
Perylene-d 12 Reported Area Count: 9 1 100 Lower Limit: 104500 
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* - ?Ec-iC 

Fervlene-a I2 Reoorreo Area Count: 9 I200 Lower Ltmit; I O%IrJ 

:, SED-?GCUPMSD 
5 srylene-a 12 qeportea Area Count: I CXX!@ Lower Lim’t: 134%‘;: 

. SED-~!‘*CUP -. 
: .4-D’chlorooen~ene-a4 ::T 722 Lower Limit 7 32 

2ositive results ior the compounas quantltated using the standards above were quallfied as ‘J’, 
%tlmated, for the samples In which the reported area counts were not wlthin SpeClfiCatiOn. 
The non-detectable values ior the corresponding samples were qualifled as ‘UJ’. estimated. 
Gualificalion was not deemed necessary for the samples in which the jnternal standard 
retent’on t’me varied by more than 30 seconds. 

case No 9 IO? 000 

; -rjw- gc ! ,4-Dichlorobenzene RT: 763 Lower Limit: ? 57 
I-GW- 1C 1 .4-Dichlorobenzene T;T: 7.63 Lower Limit: 7.87 
2-GW-4 1 ,4-Dichlorobenzene RT: 7 63 Lower Limtt: 7.87 
2-GW-SC 1,4-Dichlorobenzene RT: 7.63 Lower Limit. 7.87 
‘-GW-3iMS I ,4-Dichlorobenzene RT: 7 63 Lower Limit: 7.87 
I -CW-XIISD I ,4-Dichiorobenzene RT: 7.63 Lower Limit: 7.87 

Qualification was not found to be necessary 

PESTICIDES/PCB’s BY GC 

CYERALL ASSESSMENT OF DATA 

All pestxide and PCB data generated by GC are cons,dered to be valid and acceptable wfth the 
appropriate qualifiers, as noted on the data summary forms and w’th’n the following text. The data 
has oeen generated rn accordance with the site-specific OAPP and project requirements. 

I. Holdina Times 

All holding times were met within the amptable time frame for water and soil samples 
(extracted within 7 days and analyzed within 40 days), with the exception of the following. 

(Case No. 9101.968) 

1 -SED-3C 
i-SED-5C 
2-SED-SC 
2-XD- 7C 
2-SED-7CDUP 
z-SED-6C 
1 -SED- 1 OC 
f-SED- 7DUPtI.S 
2-SED-7DUPMSD 
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The samoles listed above exceeoed tne extractton holding rfme oy one clay. AlI SamDleS lIsted 
above were qualified as 'J', estimated, for positive values, and 'UJ', estimated’, fcr the non- 
detectaole comoounas. 

(ph.;Nor9 1 Q2.000) 
-2 

; -&4~ 
'-&v-3C. 
i-GW-xns 

2-GW- 1C 2-GW-3CMSD 
z-GW-2c 2-GW-XDUP 
2-GW-4C 2-GW-6C 
2-GW-5C Z-GW-9C 

The samoles above exceeded the analysis holding time of 40 days by I day. The Samples were 
all qualified as 'W', estimated, for the non-detectable values. Pesticides and PCB's were not 
Cetected In any of the samoles. 

II K IncIrument Perfocmfmce 

Adeuuare cnromaroar-sonic rrsolutlon ana mstrument msltlvity were achieved tnrougn the 
generatton of data wtthin acceDtable limits. These included DDT retention time , retention 
time wmoows/stanaards, DDT/Endrtn degredation cneck, and retentton time sniit for 
dibutylchlorendste (DBC!. The following are exceptions to ae noted. 

(Case No. 910.1.968) 

a/30/91 at IOO:29) - INDB 
Beta-BHC RT: 2.55 
Endrin Ketone RT: 17.92 

Window: 2.56-2.62 
Window: 17.93- 18.47 

Qualification oi the data was not found to be necessarv. 

III. Calibration 

All initial and continuing calibration was performed within acceptable limits for callDr&lon 
factors (CF), percent relative standard deviation ($RSD) for lineartty, and %D. 

IV. Blanks 
. 

Laboratory (Method ) Blanks: Pesticic&s/PCB's were not detected in any of the 3 method 
blanks for Case Nos. 9 10 1.968 and 9 10 1.987. Two method blanks were analyzed for Case No. 
9 102.000. Pesticides/PCB's were not detected. 

All MS/RSD's were generated wtthin acceptable limtts for SgR 8nd RPD’s. with the exceotlon 
of the iollowlng. 

(Case NO. 9101.987) 

146XR Aldrin 
144WR 4,4’- DDT 

1 -SW-9CNS 
125WR Gamma-WC (Limit 56- 123) 

(Limit 40- 120) 
(Limit 38- 127) 
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! -SW-GCMSD 

136% Aldrm i Limit 40- 120) 
37XRPD Gamma-BHC (Limit 15) 

I -SED-“CDUPMS 
151%R Heptachlor 

I -SED-OCDUPMSD 
1451gR Heptachlor 
137%R 4,4’-DDT 

(Limit 35-130) 
(Limit 23- 134) 

The associated blank spike was generated wlthm specifications. Oualification oi the data due to 
the MS/MSD was not deemed necessary. 

! Case No. 9 102.000 1 

1 -GW-TCMS 

O%R* Endrin (Limit 56-121) 
+ No Endrm recovery due to degredation of endrln ketone. 

1 -GW-‘ICMSD 
-47WRPD . Dieldrm 
-2OOXRPD Endrin 

(Limit 18) 
(Limit 21) 

2-GW-XMSD 
26%RPD Aldrln (Limit 22) 

The associated blank spikes were generated within acceptable Limits. Qualification of the data 
was not necessarv due to M.S/MSD. 

TOTAL PETROLEUM HYDROCARBONS (TPH) 

QVERALL ASSESSMENT OF DATA 

The TPH data generated by spectrophotometric analysis for the samples are valid and acceptable, as 
noted on the data summary iorms. Data has been generated in acuxdancx with the site-speciiic 
OAPP and project requirements. 

I. Holdino Times 

The holding time of 28 days was met for all analyses. 

II. Calibration 

The 3 to 5 point curve for daily calibration was generated within specifications for the 
method. 
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!I1 Plank Spire 

IIne blanK sotkewasanaivzeo for each dataset. Porcen? recoverteswere generated within 
acceotable 1 irn 1 ts. 

IV. Me?!wd 913nk 

Contamination was notoresenr mthemethodblanks. 

INORGANIC ANALYSES BY AA AND ICP 
(Mercurv by ColdVapor; CyanIdes bv Spectrophotometrv) 

OVERALLASSESSMENTOFDATA 

All inorqanic data generatedby AA, ICP, Cold Vapor and Spectrophotometrlc methodsare considerea 
to be vajidandacceptablewiththeappropriatequalifiers,asnotedonthedatasummary forms and 
wlthinthefollowlng text. Thedata hasoeengenerared in accoroancewiththesite-speclflcGAPP 
and project requirements. 

I. HoldinoTimes 

All holding times were met within the acceptable time trame for fMtalS (6 mOntnS), mercury 
( 28 days j, and cyanide ( 14 da/s). 

(Case No. 9lC2.000) 

The hoidingtlme for mercury analysiswasexceeded by 12 days for the followingsamples: 
I-GW-4C 
I-GW-4CD 
1 -GW-4cs 

The samples were qualified as'UJ,estimated,for mercury. 

II. Calibration 

All initial and continuingmlibrationwasperformedwithin acceptable limitswiththe 
foIlowingexceptions. 

ContinutnoCalibratlon 
Cyanide llU%R (Limit 85-115) 
Arsenic 120.4% (Limit gO-110) 
Arsenic 116.5% (Limit gO-110) 
Lead 117.8% (Limit 90-110) 

All positive values for theanalytesabwewerequalifiedas'J',estimated. The non-detectable 
valueswerequalified as 'UJ',estimated. 

III. Blanks 

Laboratory (Method) Blanks: Preparation blanksweregenerated inaccordancewithin 
acceptable limits with the following exceptions. 
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(case NO 9101 WY! 

Dreoaration Blank (uo/L) 
Manganese 1.5 
Lea0 ‘0 
Zmc 1!:6 

Preoaration Blank (ma/Kd 
AlUmlnUm 2.73 
Copper 0.77 
Iron 4.41 
Silver 0.62 

All positive values which exceeded 5 times the CUrFeSfJOndlng method blank value were left 
unqualifiea. Positive values whicn aid not exceed the.limlt of 5 times the blank were quaiified 
as ‘J’ , esttmated. 

<Case No. 9101.987) 

Preoaratlon Blank ( uo/u 
Cobalt 5.2 

Preoaration Blank (mo/Ko) 
Cobalt ’ 1 65 
Iron 7.34 
Manganese 0.32 
Vanadium 1.13 

All positive values which exceeded 5 times the corresponding method blank value remain 
unqualified. Positive values which did not exceed the iimlt of 5 times the blank were qualified 
as ‘J’ , estimated. 

(Case No. 9 102.000) 

Preparation Bla;; \uQ/L) 
4lumlnum 
Manganese 210 
Iron 17.2 
lead 1.1 
Vanadium 16.6 

. 

All positive values which exceeded 5 times the corresponding method blank value were left 
unqualified. Positive values which did not exceed the limit of 5 times the blank were qualified 
as ‘J’ , estimated. 

!V. ICP lntsrference Check Samule I KS1 

The ICP ICS was generated within acceptable limits for %I? and frequency. 

V. mratorv Control Sample (LCQ 

The LCS for the analyses generated acceptable %R for all the analytes. with the eXCf$tiOn of 
the following. 
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(CaseNo 9i@l 9%) 

Sol id LrZ 
Antimony 53.1 %R 
Potass,um 3 % 
Selenium 57 % 
Sochum ! 32.8% 
Zinc 74.8% 

Positive results for the samDIes above were Qualified as ‘J’, estlmsted. Non-detectable values 
for antimony, potassium, seienium, ana ant were quahfied as ‘UJ’, estimated, due to their X 
Recwerv being generated at less than the control limit of 80% 

(CaseNo. 9101.987) 

Aclueous 
Thallium 123.4WR 

&lJ 
Antimony 124.4% 
Arsenic 78.8% 
Potassium OX 
Selenium 58.9% 

The water sainples did not require qualification due to the fact that only non-detectable values 
were reported and the % Recovery was ) 120%. Positive results for the solid samples above 
were qualified as ‘J’, estimated. Non-detectable values for arsenic, potassium and selenium 
were qualified as ‘W’. estimated, due to their % Recovery being generated at less than the 
control limit of 80%. 

VI. PuDlicate Samole Analysis 

The duplicate analvses for all Data Sets were generated within acceotable limits with the 
oxceptlon oi the following. 

(Case No. 9101.968) 

SQik 
Iron 40 w 
Manganese 40.8% 
Mercurv 32.8% 
Zinc 31.1% 

The positive values for the samples were qualified as ‘J’, estimated. The non-detectable values 
were qualified as ‘W’, estimated. 

(CaseNo. 9101.987) 

soils 
Chromium, 34.2% 
Lead 58.63 
Magnesium 49.8% 
Nickel 962X 
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All soils data for the analytes above were qualified as ‘J’, estimated. 

(Case No. 9102.000) 

Waters 
Mercury 200% 
Iron 169% 
Lead 200% 
Aluminum 160% 

The posttive values for the water samples were qualified as ‘J’. estimated. The non-detectable 
values were qualified as ‘UJ’, estimatea. 

VI I Matrix Soike Samoie Analvsis 

All Spike recovery was generate0 within acceptable limit: with the following nOtatlDnS. 

(Case No. 4101.968) 

Y!!aw 
Selenium 66.4WR (Limit 75- 125) 

Solid . 
Mercury 66.7XR (Limit 75- 125) 

Positive values for the compounds above were qualified as ‘J’, estimated. The non-detectable 
values were qualified as ‘UJ’, estimated. 

(Case No. 9101.987) 

Soils 
Lead 185.7 ma/Kg (Limit 75- 125) 
Manganese 30.5 mg/Kg (Limit 75- 125) 

All sampies were qualified as ‘J’, estimated, for the metals above 

l?!mx 
Selenium 67.3% ug/L (limit 75- 125) 
Cyanide 126.5% ug/t. (Limit 75-125) 

Selenium and cyan& were provlously qualified as estimated through deviations in preceding 
quality control sectfons of this report. 

(Case No. 9102.000) 

Water 
Mercury 
L&Xl 

174%R ( Limit 75-2 15) 
129.5SR (Limit 75- 125) 

Mercury and lead were previously qualified as estimated through deviations in preceeding 
quality control sections of this report. 
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llBMORANDUH 

TO: B. Valter, Project Manager 

FROM : 
_. 

&!$zHullan , OA Chemi s t 

DATE : 

SUBJECT: 

November 4, 1961 

Comments on ChemWorld Environmental Inc.*s 
Data Validation Report for Bainbridge Naval Training 
Center, York Order #5 

cc: N. tferedith, CIA Officer 

CheaVorld Environmentdl Inc.‘s ((3’s) data validation report for the 
Bainbridge Naval Training Center (BNTC), dated October 11, 1991 vas 
performed under Work Order #5. This reporr covered samples collected by 
Ecology and Environment, Inc.’ (E & E) on August 12 to August 16, 1991. 
The samples vere analyzed by E & E’s Analytical Services Center (ASC) 
and the results reported in three data pacluges; 9101.968, 9101.987, and 
9102.000/.006. 

Given belov are our quality assurance/quaIity control (QA/QC) comments 
regarding data usability, providing further explanation/clarification 
and including any differing opinions. III addi.tion, ve have included. 
comments on overall precision based-on assessment of field duplicate 
results for this sampling event. Revised data summary forms (DSFs) are 
attached vhich give our qualifiers vhere they differ from CU’s. 

o The holding time for pesticide/PC3 extraction.of soils is 
.14 days, not 7 days as noted by CU. The quantitation 
limits for pesticides and PCBs in samples l-GV-4C, l-CL6C, 
2-GV-1C through 2-GV-6C, 2-G%3C IWHSD, 2Gl7-SC DUP, and 
Z-Gv-9C should not be qualified ‘UJ” for a holding time 
violation of one day. Also, the “UJ” quallfIcarion for 
analysis of pesticide/PCBs past the 40 day holding time is 
not valid, since it did not exceed 40 days. 

o In evaluating continuing calibrations for both volatile and 
BNA analyses, CU neglected to consider percent difference 
(XD) values vhich had a negative sign. The negative sign 
is a result of calculation vhen the ini tia.l mean relative 
response factor (BRF) is greater than the calibration 
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check. Hovever, a %D greater than 25X, vhether positive or 
negative, still means-‘that the calibration check differs 
significantly from the initial RRF. There is no change in 
data qualification vith the inclusion of more compounds 
failing the OC limit of 25%D, since the compounds vere not 
derecred in any of the samples. The response factors vere 
high enough that the compounds vould have been detected, if 
present. 

o Sample l-SW-3C was misidentified as 2-SW-3C on the Form Is, 
and thus transcribed incorrectly onto the DSFs.. For this 
same sample, the “U” qualifier should be deleted from 
carbon disulfide, since there is no reason for it to be 
added. (See attached DSFs for both corrections). 

o The ICP’ interference check sample (ICS) should not be 
evaluated according to hvel C data validation guidelines. 
There vere no problems based on ICS results,, so no change 
in data qualification is necessary. 

o According to ‘Level C guidelines, LCS results outside QC 
limits do n?t affect the data unless the matrix spike 
results are outside OC limits also. Matrix spike 
recoveries vere vi thin OC limits for those analyzes vi th 
poor LCS results. These analytes include antimony, 
potassium, selenium, sodium, and zinc for the sediments in 
Job 9101.968; thallium for the vaters in Job 9101.987; and 
antimony, arsenic, potassium, and zinc in sediments in Job 
9101.‘987. Selenium and zinc results for sediments in Job 
9101.968 remain qualified as estimated due to lov spike 
recoveries (selenium) or poor duplicate analysis (zinc). 
Hovever , LCS problems should be discussed in the QC section 
of the laboratory report. This discussion vas missing’from 
the reports in question, namely, 9101.968 and 9101.987. 
Data qualification of sample results based on.LCS problems 
should be deleted (see attached DSFs). 

o CV added the “J” qualifier to aluminum results in Job 
9101.968 vater samples. Eovever, aluminum vas not present 
in the preparation blank for this job, only in the blank 
for Job 9102.000/.006. The “J” qualifier vas deleted from 
these &uninum results (see attached DSFs). 

o Cv qualified zinc results for both vaters and sediments due 
to poor duplicate analysis of zinc in a sediment duplicate 
for Job 9101.968. Only the zinc results in sediments need 
to be qualified (see attached DSFs). 

o The continuing calibration evaluation by CU neglected to 
- indicate vhich job and vhich samples vere affected by the 

high recoveries. In checking the calibration and analysis 
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run forms (Forms 2 and 14), ve determined that it vas Job 
9101.987 vhich had the high recoveries. Only the cyanide 
results for samples l-SED-4C to l-SED-6C and l-SED-9CD and 
its duplicate and spike analysis were affected. There vere 
no positive resulti for cyanide in these samples; thus, no 
qualification is necessary. Qualification of arsenic and 
lead results based on the high recoveries should be 
deleted, since no samples from Job 9101.987 vere affected. 
(See attached DSFs). 

o The qualifier “En denoting interference vas added to 
several analytes in waters (Jobs 9101.968 and 9101.987) by 
the laboratory, due to poor serial dilution results. All 
ItEn qualifiers vere deleted (see attached DSFs), since the 
results vere either nondetects or less than 50 times CRDL. 

0 Tvo rinsa te samples, l-GU-RC and 2-GU-RC, were analyzed for 
inorganics, but vere not evaluated by CU as field blanks. 
The Z-GV-RC sample gave high values for calcium, Iron, 
magnesium, manganese, and sodium vhich indicates that the 
vater used vas not deionized vater. Thus, the results for 
2-GU-RC should not be used to qualify any of the samples. 
The l-GV-RC sample gave satisfactory results and, in lieu 
of a proper rinsate for the 2-GV samples, should be used to 
qualify all the groundwater samples. Aluminum (31.9 ug/L), 
copper (4.1 ug/L), iron (10.9 ug/L) and zinc (5.8 vg/L) 
vere detected in l-GV-RC. Sample results for aluminum, 
copper, iron , and zinc are qualified “J” as estimated up to 
five times the levels found in l-GW-RC. 

o When qualifying inorganic data for poor duplicate analysis, 
CU qualified nondetected results “UJ” as estimated. Only 
positive results should be qualified “J” as estimated due 
to poor duplicate analysis (see attached DSFs for 
deletions). 

OVERALL PRECISION 

0. Field duplicate results for organics in sediments vere 
assessed on the duplicate pair, 2-SED-7C and 2-SED-7C DUP 
(see Table 1). Overall precision vas good for BNA 
compounds, but poor for pesticides as indicated by high 
RPDs for 4,4’-DDD (110%) and 4,4’-DDT (190%). These high 
RPDs may be due to the non-homogeneous nature of sediments, 
vhich makes it difficult to obtain good field duplicates. 

o Field duplicate results for TPB in sediments vere assessed 
on tvo duplicate pairs, l-SF&7C/l-SED-7C and 
2-SED-7CRE/2-SED-7CDRE (see Table 2). The RE indicates 
reanalysis due to a problem vith the original analysis. 
Overall precision vas poor as indicated by high RPDs of 
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170% and 110X, respectively. These high RPDs may be due to 
the non-homogeneous nature of sediments, as noted above. 

o Overall precision for inorganics in sediments vas assessed 
on tvo duplicate pairs, l-SELL9C/l-SED-9CD and 
Z-SED-7C/2-SED-7CD (see Tables 3 and 4). For the 
l-SED-9C/l-SED-9CD pair, precision vas acceptable, vith 
only one high RPD. Nickel results gave an RPD of 130X, 
much higher than the other RPDs vhich ranged from 11% to 
96%. For the 2-SED-7C/2-SED-7CD pair, RPDs vere generally 
higher, ranging from 42% to 150%. The non-homogeneous 
nature of sediments makes obtainling good fjeld duplicates 
difficult and is most likely the reason for the high RPDs. 

o Overall precision for inorganics in vaters vas assessed on 
three duplicate pairs, l-GV-3C/l-GV-3CD, 2-GV-3C/2-GV-3CD; 
and l-SV-9C/l-SV-9CD (see Tables 5, 6, and 7). The tvo 
groundvater (GV) pairs indicated good precision vith RPDs 
ranging from 0.0% to 17%. Hovever, the surface vater (SV) 
pair gave high RPDs for aluminum (150X), iron (160X), lead 
(170X), manganese (140X), and zinc (130X), indicating poor 
precision for these analytes. The other analytes gave 
acceptable precision with RPDs from 0.3% to 47%. In all 
instances of poor precision , sample l-SV-9CD gave higher 
values than l-SW-SC, vhich indicates that the problem vas 
associated vith sampling and not analysis. Surface vaters 
contain varying amounts of sediment, depending on hov much 
the vaters are disturbed before sampling. Differing 
amounts of sediment can alter analyte levels significantly 
and may be the explanation for poor precision. 
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oxamc ?ILxa DvPLIm WlJLTS 
(bsulta are in ug/kg dry -ight) 

Psrammt*r 2-SED-7C 2-SES7C DUP RPbC\) 

Blua 

Phtnanthrsnc 

Anthrcrcenm 

floranthona 

Pyrenb 

Chryseno 

B*nzo(b)fluoranthene 

6,400 4,600 33 

ND 1,200 IN 

9,100 6,900 27 

11,600 7,700 35 

6.500 4,soo 36 

9,400 6.500 36 

B*nzo[alpyrene 2.700 2.800 3.6 

Indonofl.2.3-cd)pyrono 4.500 2.500 57 

8onrofg,h)p*rylen8 4,500 2,300 6s 

FfFcB8 

(,I'-DDD 160,000 4,500 190 

4.4'-DnT 36,000 830 190 

IN = Indatmrrinsnt 
ND = Not 0.tect.d 

BNAs I Basa/Aatrx+cfd Lxtractablos 
P/PCBs = Posticid*/Polychlorinated Biphenyls 

kvkKD7013 
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INoRGARIC PIlrLD DvPLIOIrE RESIrLTS 
(Results or. in pg/Rg, dry w.igbt) 

l-SEW9C I-SED-9CD RPD(t) 

Aluminum 

Arrrwilc 

Barium 

B-rylliur 

Calcium 

Chromium 

Cobalt 

copper 

Iron 

Load 

RSgnW3iUD 

Wangmese 

Mrcury 

Nickel 

Potsssiur 

Vanadium 

2,690 

0.62 

23.3 

0.50 

423 

7.3 

8.7 

4.7 

7,940 

7.7 

2.450 

296 

0.11 

10.5 

433 

14.5 

20.5 

4.1 

4.400 

0.82 

35.7 

0.72 

646 

11.3 

11.6 

7.2 

10,lloo 

8.6 

4,150 

425 

ND 

32.5 

747 

22.6 

30.6 

ND 

48 

2a 

42 

36 

42 

0 

30 

42 

30 

11 

96 

36 

IN 

130 

53 

45 

40 

IN 

Xl! - Indmterrinrnt 
ND . Not D8t8Ct8d 
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IDoRwIxc r1tLD DVPLIUTK ResvLTs 
(itomlts are in *g/L) 

Parroetar l-GW-3c 1-CW-3CD RPl)(&! 

N uminua 91.5 

Barium 113 

Calcium 109.000 

Cobalt 19.5 

Iron 25,000 

Lead ND 

Hsgmsium 59,400 

. nanganesm 7,550 

Potassium 3,240 

Sodium 65,200 

Zinc 7.8 

116 

11s 

109.000 

16.4 

21.800 

5.2 

59.200 

7.480 

3,510 

64,700 

16 

1.7 

0.0 

17 

1.0 

IN 

0.3 

1.0 

8.0 

0.5 

IN 

IN - Indotarrinant 
ND - Not mtoctod 

kvk/CD7013 
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INoRGANIC r1sLD DuPLIcAms Iv3uLTS 
(Results arm in pg/I..) 

Pmrarrtrr l-SW-OC I -SW-PCD FtPD(&) 

Aluminum 492 3,620 150 

Barium 50.1 10.5 47 

cobalt 

coppar 

Iron 

Lmrd 

nagn*sium 

~rngrnar~ 

norcury 

Nick.1 

PotAssium 

Sodium 

Vanadiu8 

ZiBC 

34.900 

15.2 

ND 

609 

1.1 

13.600 

71.3 

ND 

ND 

3,300 

21,500 

12.9 

10.0 

34.800 

9.3 

11.0 

5.730 

14.5 

14.400 

368 

0.24 

22.2 

2,700 

21,100 

14.1 

46.5 

0.3 

48 

IN 

160 

170 

4.3 

140 

IN 

IN 

20 

1.9 

8.9 

130 

IN - Indwtormimnt 
ND = Not Datectod 
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DATA VAtlDATlON SUMMARY #l : ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case Nos. 9400.144 and 9400.153 

Sampling Dates of January 19 - 24, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 33 water samples, and the associated quality control samples for the Case Numbers 
referenced above. Sampling activities were conducted in support of the field 
investigation for the Bainbridge Project. The analytical laboratory work was performed 
by Ecology and Environment, Inc.‘s Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GC/MS); Base/Neutral and Acid Extractable Organics by GC/MS; 
Pesticides and Polychlorinated Biphenyls (PcBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols. Additional organic and inorganic analyses were 
performed for the project. The Data Validation Reports for these analyses are provided 
under separate cover. . 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quaky Assurance in Environmental 
Analysis, October 1990. In addition, the CLP portion of the corresponding USEPA 
Statements of Work (SOW) were utilized, where applicable and relevant. The validation 
report pertains to the following samples: 

Case No. 9400.144 

1 -GW-025 
1 -GW-035 
2-GW-0 15 
z-GW-025 
2-GW-03 5 
2-GW-045 
2-GW-05 5 
2-GW-065 
2-GW-065DUP 
2-GW-075 
z-GW-085 
2-GW-095 
Z-GW- 105 
2-GW-1 15 
2-GW-11 -TR (Trip Blank) 
2-GW-125 
2-GW- 13 5 
Trip Blank 
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Case No. 9400.15~ 

l-GW-015 
1 -GW-045 
l-GW-055 
1 -GW-055T (Trip Blank) 
1 -GW-065 
1 -GW-07 5 
1 -GW-075DUP 
1 -GW-085 
1 -GW-085DUP 
1 -GW-095 
1 -GW- 13TB (Trip Blank) 
l-GW-105 
1 -GW-1 15 
l-GW-125 
l-GW-135 

1.0 VOLATILE ORGANICS BY GC/MS 

The following items/criteria were reviewed: 

* Holding Times 
* System Monitoring Compound Recovery 
l Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
l Initial and Continuing Calibration 
* Blanks (Method and Field) 
* GC/MS Instrument Performance Check 
* Tentatively Identified Compounds (TICS) 
* Internal Standards 

All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations detailed as follows. All data is considered to be valid and usable with the 
appropriate qualifiers, as noted on the data summary forms and within the following 
text. 

1.1 Holdina Times 

All holding times were met within the acceptable time frame of 14 days from collection 
for the acid preserved water samples. 

1.2 Svstem Monitoriw ComDound Recover 

All system monitoring recovery was found to be generated within acceptable limits for 
the three surrogate compounds, with the following exceptions. 
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1.2.1 Case No. 9400.153 

SamDIe ID 

1 -GW-075DUP Toluene-d8 85% R (Limit 88-l 10) 

1 -GW-085DUP Toluene-d8 84% 

The samples above were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results. 

1.3 Matrix Spike/Matrix Spike DuDlicates (MS/MSDl 

MS/MSD sample sets were analyzed for the water samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 

1.4 Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (K), Percent Relative Standard Deviation (96 RSD), 
Relative Response Factors (RRF), and percent Difference (% D), with the following 
exceptions. 

1.4.1 Case No. 9400.144 - 

Continuing Calibration: 

Date, Time 

l/25/94, 08:43 Chloromethane 35.9% D (Limit 25%) 

l/26/94, 00:37 Carbon Disulfide 
Chloroform 

26.7% 
26.9% 

l/27/94, 04:55 Bromomethane 
Vinyl Chloride 
Chloroethane 

27.1% 
25.9% 
28.6% 

l/27/94, 17:28 Chloromethane 
Vinyl Chloride 

49.4% 
27.0% 

l/28/94, 20:12 Chloromethane 29.8% 
28.596 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results did not require 
qualification. 
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1.4.2 Case No. 9400-l 53 

Continuing Calibration: 

Date. Time 

l/27/94, 17:28 Chloromethane 49.4% D (Limit 25%) 
Vinyl Chloride 27.0% 

l/28/94, 08:05 Vinyl Chloride 31.0% 
ChInmethane 25.7% 

35.0% 
2-Butanone 29.6% 
4-methyl-2-pentanone 31.7% 
Z-Hexanone 25.6% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results. The non-detectable results did not require 
qualification. 

1.5 Blanks 

1.5.1 Field Blanks 

1.5.1.1 Case No. 9400.144 * 

Two trip blanks, Z&W-l l-TR and Trip Blank, were collected and analyzed for Volatile 
Organics. The following compounds were detected in the trip blanks. 

2-GW-1 l-TR 

1 , 1,l -Trichloroethane 2 ug/L, estimated 

Methylene chloride, acetone, and chloroform results that were detected in the trip 
blanks are qualified as ‘U’, not detected, through Section 7.5.2, Method 5lanks. 
Additional qualification is not required in relation to these compounds. The compound 
1 , 1,l -Trichloroethane noted above was not detected in any of the sam’ples, therefore, 
qualification was not required. 

1.5.1.2 Case No. 9400.153 

Two trip blanks (1 -GW-055T and l&W-l 3TB) were collected and analyzed for 
Volatile Organics. The following compounds were detected in the trip blanks. 

1 -GW-055T 

Acetone 
Chloroform 
I, 1,l -Trichloroethane 

8 ug/L, estimated 
2 ug/L, estimated 
2 ug/l estimated 

ChemWorld Environmental, Inc. Page4 

G-1 34 



1 -GW- 13TB 

Chloroform 2 ug/L, estimated 
Toluene 2 ug/L, estimated 

Methylene chloride results detected in the trip blanks are qualified as ‘U’, not detected, 
in Section 1.52, Method Blanks Additional qualification is not required in relation to 
the methylene chloride. Limits of ten times the acetone and toluene values and five times 
the highest chloroform and 1,1,1 -Trichloroethane values were used for review and 
qualification of the associated samples. The samples did not contain the compounds 
detected in the trip blanks, therefore, qualification was not required. 

1.5.2 Method Blanks 

1.5.2.1 Case No. 9400.144 

Five water method blanks were analyzed for the Case. The following summarizes Volatile 
Organics detected 

Samole ID 

VBLKW 1 

VBLK W2 

Methylene Chloride 

Methylene Chloride 
Acetocle 
Chloroform 

VBLKW3 Methylene Chloride 

VBLKW4 Methylene Chloride 

VBLKWS Methylene Chloride 

4 ug/L, estimated 
13 ug/L 

2 ug/L, estimated 
9 ug/L estimated 
3 ug/L, estimated 

3 ug/L, estimated 

2 ug/l estimated 

1 ug/L, estimated 

Limits of ten times the highest methylene chloride and acetone values above and five 
times the chloroform value were used for review and qualification of the samples. 
Sample results which exceed the respective blank limit do not require qualification. 
Sample results found to be less than the blank limit and less than the Contract Required 
Quantitation Limit (CRQL) were qualified as ‘U’, not detected, at the CRQL Sample 
results detected above the CRQL and below the blank limit were qualified as ‘U’, not 

1.5.2.2 Case No. 9400.153 

Methyiene chloride was detected in the two method blanks at 3 ug/L and 2 ug/L All 
sample results were less than the CRQL and were reported at less than ten times the 
blank The sample resutts were qualified as ‘U’, not detected, at the CRQL 

1.6 GUMS Instrument Performance Check 

Instrument performance was generated within acceptable limits for Bromofluorobenzene 
(BFB). 
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1.6.1 Case No. 9400.153 

Sample 1 -GW-095 was analyzed after the 12-hour tune clock had expired. The sample 
was qualified as ‘J’, estimated, for the positive results, and ‘UJ’, estimated, for the non- 
detectable results. 

1.7 Tentatively Identified Compounds (TICS) 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. 

1.8 internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS/MSD 

. 

* Initial and Continuing Calibration 
* Blanks (Method and Field) 
l K/MS instrument Performance Check 
l TICS 
+ Internal Standards 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data surnnrary forms and within the following text. 

2.1 Holding Times 

All holding times were met for extraction and analysis of the water samples. The USEPA 
technical holding time is 7 days from collection for extraction, and 40 days from 
extraction to analysis. 

2.2 Sunouate Recovery 

All surrogate recuvery was found to be’generated within acceptable llmirs for rhe eight 
surrogate compounds. 

2.3 MS/h&D 

MS/MSD sample sets were analyzed for the water samples. Acceptable accuracy and 
precision were generated. 
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2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for m, 
% RSD, RRF, and % D, with the exception of the following. 

2.4.1 Case Nos. 9400.144 and 9400.153 

Various compounds were out of specification for the initial and continuing calibrations. 
However, positive results were not detected for the compounds affected. The non 
detectable results did not require qualification. 

2.5 Blanks 

2.5.1 Field Blanks 

Field blanks were not collected for Semi-Volatile Organic analyses. 

2.5.2 Method Blanks 

2.5.2.1 Case No. 9400.144 

Two water method blanks were analyzed for Semi-Volatile Organics. The following 
compound was detected for the method blanks. 

Samole ID 
. 

SBLKWl bis( 2-ethylhexyl)phthalate 

SBLKWZ bis( Z-ethylhexyl)phthalate 

8 ug/L, estimated 

1 ug/l estimated 

A limit of ten times the highest respective bis(Z-ethylhex-yl)phthalate value above was 
used for review and qualification of the samples. Sample results which exceed the blank 
limit do not require qualification. Sample results found to be below the respective blank 
limit were qualified as ‘U’, not detected. Sample results detected below the blank limit 
and reported at less than the CRQL, were qualified as ‘U’, not detected at the CRQL 

2.5.2.2 Case No. 9400.153 

Three water method blanks were analyzed for Semi-Volatile Organics. SBLKW3 was 
found to contain 2 ug/L of bis(2-ethylhexyl)phthalate. All sample values for 
bis(Z-ethylhexyl)phthalate were found to be less than the limit of ten times the blank 
value and were reported at less than the CRQL The sample results for 
bis(2-ethylhexyl)phthalate were qualified as ‘U’, not detected, at the CRQL 

2.6 GC/MS Instrument Performance Check 
* 

Instrument performance was generated within acceptable limits for 
Decafluorotriphenylphosphine (DFTPP). 

TICS 2.7 

TICS were generated in accordance with protocol. The Form I’s, including the 
appropriate qualifiers, are included in Appendix E. 
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2.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation, with the following exceptions. 

2.8.1 Case No. 9400.144 

Sample ID Internal Standard 
Reported 

Area Count 
Lower 
Limit 

Z-GW-085 Phenanthrene-dl 0 93705 99126 

2-GW-085RE Acenaphthene-d10 35386 40730 
Phenanthrene-d 10 50677 56521 

The samples were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results, for the compounds associated with the 
particular internal standards above. 

3.0 PESTIClDEW’CBs BY GC 

The following items/criteria were reviewed: 

* Holding Times 
+ Surrogate Recovery 
* MS and MSD 
* Blanks (Method and Field) 
l Instrument (GC) Performance 
l Calibration 
* Compound Identification 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

3.1 Holding Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the water samples. The USEPA technical holding time is 7 days from collection for 
extraction and 40 days from extraction to analysis. 

3.2 Surroctate Recovery 

Surrogate recovery was generated within acceptable limits for both surrogate 
CCrmpOldS 

3.3 MS/MSD 

MS/MSD sample sets were analyzed for Pesticides and FCBs. Acceptable accuracy and 
precision was generated. 
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3.4 ’ Blanks 

3.4.1 Field Blanks 

Field blanks were not collected for Pesticides/PCBs analyses. 

3.4-2 Method Blanks 

3.4.2.1 Case No. 9400.144 

Three water method blanks were analyzed for the Case. Pestrcides and PC& were not 

3.4.2.2 Case No. 9400.153 

Two water method blanks were analyzed for the Case. Pesticides and PCBs were not 

. 5 Instrument GC Performance 

Adequate chromatographic resolutron and instrument sensitivity were achieved through 
the generation of data within acceptable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures. Review items included resolution between adjacent 
peaks, retention time windows, Relatjve Percent Difference (RPD), and percent 
breakdown for DDT/Endrin. 

3.6 Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
individual standard mixtures. Review items included resolution, retention time 
windows, calibration factors (CF), percent RSD for linearity, RFD and %A. 

3.7 Compound Identification 

GC qualitative analyses are considered to be acceptable. Data was generated in accordance 
with protocols. 

4.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometry) 

The following items/criteria were reviewed: 

l Holding Times 
* Initial and Continuing Calibration 
l Blanks (Initial, Continuing Calibration, and Preparation) 
* Field Blanks 
* ICP Interference Check Sample 
* Matrix Spike Sample Recovery 
* Laboratory Duplicates 
* Laboratory Control Sample (LCS) 
* ICP Serial Dilution 
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All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

4.1 Holdina Times 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (28 days), and cyanide (14 days). 

4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. 

4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks 

Field blanks were not collected for Inorganic analyses. 

4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
80-l 20% for recovery. 

4.5 Spiked Sample Recovery 

All percent recoveries for the matrix spike sample were found to be within the 
75-125% limit, with the following exceptions. 

4.5.1 Case No. 9400.144 

Sample ID 

2-GW-055 Arsenic 34.4% R 

Arsenic results for the water samples were qualified as ‘J’, estimated, for the positive 
results, and ‘UJ’, estimated, for the non-detectable results, due to low spike recovery. 

4.6 Laboratow Duolicates 

Precision (relative Percent difference) for the water samples was found to be acceptable 
for all the elements, with the following exceptions. 
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1.6.1 Case No. 9400.144 

Sample ID 

Z-GW-05 5 Zinc 51.6% RPD 

The positive results for zinc were qualified as ‘J’, estimated. 

4.6.2 Case No. 9400.153 

SamPIe ID 

l-GW-1 15 Aluminum 28.5% RPD 
Zinc 32.7% 

Positive results for aluminum and zinc were qualified as ‘J’, estimated. 

4.7 Laboratow Control Sample (LCSI 

The aqueous laboratory control samples were generated within acceptable limits. 

4.8 ICP Serial Dilution 

ICP Serial Dilution was found to be within the acceptable1 0% limit for percent 
difference, with the following exception. 

4.8.1 Case Nb. 9400.144 

Zinc 16.2% D 

All zinc results were previously qualified through Section 4.6, Laboratory Duplicates. 
Additional qualification is not required. 
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x 
TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: June 8, 1994 

SUSJECT: Comments on ChemWorld Environmental Inc.'s 

Data Validation Report for Bainbridge Naval 
Training Center, Work Order # 1. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc.' s (CW's) Data Validation Report 

# 1 for the Bainbridge Naval Training Center (BNTC), dated 
May 23, 1994 was performed under Work Order t 1 for samples 
collected between January 19 and 24, 1994. The report 
covers analytical data contained in two E & E data packages; 

9400.144/146/152 (groundwaters) and 9400.153/164 (ground 
waters). 

Given below are our quality assurance/quality control 
(QA/QC) comments regarding data usability, providing further 

explanation/clarification and including any differing 
opinions. In addition, we have included comments on overall 

precision based on assessment of field duplicate results for 
this sampling event. Revised data summary sheets are at- 

tached which give our qualifiers where they differ from 
CW' s . 

QA/QC COMMENTS 

COMMENT 1 
The tentatively identified compounds are qualified with an 
"N" by CW. This qualification is unnecessary when an identi- 
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fication is not made. Revised data summary sheets are 

enclosed. 

COMMENT 2 

The percent recovery for toluene-d8 in the volatile analyses 
of l-GW-075DUP (85%) and l-GW-085DUP (84%) were slightly low 

(limit 88-110). In accordance with the data validation 

guidelines CW qualified the results for these duplicate 
analyses. There was good correlation between the results for 
l-GW-075 and l-GW-075DUP, and l-GW-085 and l-GW-085DUP. Both 

the original and the duplicate analyses results can be used 
for all purposes, based on the correlation between the 
results. 

J COMMENT3 

In accordance with data validation quidelines CW qualified 
the results for the semi-volatile analysis of 2-GW-085 and 

2-GW-085RE'due to unacceptable internal standard (IS) area 
recoveries, indicating a sample matrix effect. Results for 

2-GW-085 are recommended for use as fewer compounds need to 
be qualified in this analysis. Phenanthrene-dl0 was slightly 
below the lower IS area limit in 2-GW-085 and both acenaph- 

thene-dl0 and phenanthrene-di0 were less than the lower IS 
area limit in 2-GW-085RE. 

COMMENT4 
On the data summary form for 2-GW-085 in Appendix B of CW's 
data validation report, 2-methylnaphthalene was qualified 

" J" , mistakenly. There is no reason for 2-methylnapthalene 
to be qualified. The qualifier has been removed and a copy 

of the corrected data summary form is included in this memo. 

COMMENT5 
Dimethylphthalate was detected in many of the groundwater 
samples at levels both above and below the contract required 
detection limits. Phthalate esters are common 
field/laboratory contaminants due to the plastic gloves used 
in the handling of samples. The dimethylphthalate was not 
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detected in any of the associated quality Control samples. 
The positive dimethylphthalate results for the groundwaters 

should be used with caution. 

OVERALL PRECISION 

Field duplicate results indicate good overall precision for 

inorganics, as evidenced by RPD's ranging from 0.0% to 35.3% 

(see Table 1). Overall precision for organics was also good, 
with the exception of one high RPD for di-n-octylphthalate 

of 143% (see Table 2). It is likely that the di-n-octyl 
phthalate is due to field contamination from the gloves used 

while sampling. 
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Table 1 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 

(Results in ug/L) 

Parameter 2-GW-065 2-GW-065DUP RPD 

Aluminum 119 94.7 22.7 

Barium 24.6 23.6 4.1 
Calcium 12200 12100 0. a2 

Iron 232 200 14.8 
Magnesium 6750 6670 1.2 
Manganese 8.0 8.2 2.5 
Sodium 9800 9650 1.5 
Zinc 26.4 24.7 6.6 

Parameter l-GW-075 l-GW-075DUP RPD 

Aluminum 1050 735 

Barium 95.0 98.1 

Calcium 58300 60400 

Copper 11.1 9.5 
Iron 1510 1110 

Magnesium 31400 32600 

Manganese 103 101 
Fotassium 2610 3200 
Sodium 31300 32600 

Zinc 22.0 24.6 

Nickel ND 7.2 

Silver ND 6.4 

35.3 

3.2 
3.5 

15.5 
30.5 

3.0 
2.0 

20.3 
4.1 
11.2 
IN 
IN 

IN = Indeterminant 

ND = Ndt Detected 
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Table 1 cont. 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 

(Results in ug/L) 

Parameter l-GW-085 l-GW-085DUP RPD 

Aluminum 44.4 45.0 1.3 

Barium 75.3 71.3 5.5 

Calcium 68600 65600 4.5 

Iron 2400 2210 8.2 

Magnesium 36200 34800 3.9 

Manganese 5470 5240 4.3 

Nickel 4.9 6.5 28.1 

Potassium 2250 2180 3.2 

Sodium 31300 30500 2.6 

Zinc 36.2 38.2 5.4 
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Table 2 

BNTC GROUNDWATERS 
FIELD DUPLICATE RESULTS - ORGANIC 

(Results in ug/L) 

Parameter 2-GW-065 2-GW-065DUP RPD 

Carbon Disulfide 1 1 0 

Dimethylphthalate 6 7 15 

Phenanthrene 1 1 0 

Di-n-octylphthalate 6 1 143 

Parameter l-GW-075 l-GW-075DUP RPD 

1,2-Dichloroethene (total) 13 13 0 

Trichloroethene 4 5 22 

Dimethylphthalate 4 3 29 

Parameter l-GW-085 l-GW-085DUP RPD 

Chlnrohenzene 6 7 15 

Dimethylphthalate 34 31 9.2 

. 
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DATA VAUDATION SUMMARY #2: ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case No. 9400.358 

Sampling Date of February 22, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 7 water samples, 12 soil samples, and the associated quality control samples for the 
Case Numbers referenced above. Sampling activities were conducted in support of the 
field investigation for the Bainbridge Project. The analytical laboratory work was 
performed by Ecology and Environment, Inc.% Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GC/MS); Base/Neutral and Acid Extractable Organics by GC/MS; 
Pesticides and Polychlorinated Biphenyls (PCBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols and USEPA SW-846 methodology, where noted. 
Additional organic and inorganic analyses were performed for the project. The Data 
Validation Reports for these analyses are provided under separate cover. 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quality Assurance in Environmental 
Analysis, October 1990. In addition, the CLP portion of the corresponding USEPA 
Statements of Work (SOW) were utilized, where applicable and relevant. The validation 
report pertains to the following samples: 

@se No. 9400.35tj 

1 -PS-1 
1 -PS-2 
1 -PS-3 
1 -PS-4 
1 -PS-5 
1 -PS-6 
1 -PS-7 
1 -PS-8 
1 -PS-9 
1 -PS-SD 

l-PS-10 
l-PS-11 
l-PW-1 
1 -PW-2 
1 -PW-3 
1 -PW-4 
RS-22-A (Rinsate Blank) 
RS-2 2-B (Rinsate Blank) 
TB-22 (Trip Blank) 

1.0 VOLATILE ORGANICS BY GUMS 

The following items/criteria were reviewed: 

* Holding Times 
l System Monitoring Compound Recovery 
* Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
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* Initial and Continuing Calibration 
l Blanks (Method and Field) 
* GUMS Jnstrument Performance Check 
* Tentatively Identified Compounds (TICS) 
* Internal Standards 

All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations derailed as follows. All data is considered to be valid and usable with the 
appropriate qualifiers, as noted on the data summary forms and within the following 
text. 

1.1 Hoidina Times 

All holding times were met within the acceptable time frame of 14 days from collection 
for the acid preserved water samples and the soil samples. 

1.2 Svstem Monitorina ComDound Recovery 

All system monitoring recovery was found to be generated within acceptable limits for 
the three surrogate compounds, with the following exceptions. 

Samole ID 

1 -PS-1 

1 -PS-1 D’L 

1 -PS-2 

1 -PS-6 

1 -PS-6MS 

1 -PS-6MSD 

Toluene-d8 
Bromofluorobenzene 

Toluene-d8 
Bromofluorobenzene 

Toluene-d8 
Bromofluorobenzene 

Toluene-d8 
Bromofluorobenzene 

Bromofluorobenzene 

Toluene-d8 
Bromofluoroberuene 

83% R (Limit 84-l 38) 
168% R (Limit 59-113) 

72% 
169% 

81% 
149% 

79% 
223% 

242% 

83% 
282% 

The samples above were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results. Sample l-PS-6MS was qualified as ‘J’, 
estimated, for the positive results, only, due to high surrogate recovery. 

1.3 Matrix bike/Matrix SDike Dudicates (MS/MSDL 

MS/MSD sample sets were analyzed for the water and soil samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 
However, some elevated percent recoveries were noted for trichloroethene for the water 
MS/MSD and toluene in one of the soil MS/MSD sample sets. 
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1.4 Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (RRF), Percent Relative Standard Deviation (46 RSD), 
Relative Response Factors (RRF), and percent Difference (% D), with the following 
exceptions. 

initial Calibration: 

z/22/94 57.1% RSD (Limit 30%) 

Positive results for acetone were qualified as ‘J’, estimated. The non-detectable results 
do not require qualification. 

Continuing Calibration: 

Date. Time 

3/01/94, 11:52 2-Butanone 32.9% D (Limit 25%) 
Dibromochloromethane 25.8% 
2-Hexanone 31.1% 

3/03/94, 2 1:20 Chloromethane 
2-Butanone 

26.1% 
31.3% 

3/04/94, lo:56 Chloromethane 34.7% 

3/04/94, 16:4 1 Chloromethane 
Vinyl Chloride 

2-Butanone 

36.6% 
25.8% 
38.7% 
26.9% 

The samples associated with the continuing calibrations above were qualified as ‘.I’, 
estimated, for the positive results, only. The non-detectable results did not require 
qualification. 

1.5 Blanks 

1.5.1 Field Blanks 

One trip blank and two rinsate blanks were collected and analyzed for Volatile Organics. 
The following compounds were detected in the field blanks. 

Samole ID 

RS-22-A Carbon Disulfide 
1,2-Dichloroethene (total) 
Chloroform 
1 ,l , 1 -Trichloroethane 

2 ug/l estimated 
2 ug& estimated 
2 ug/l estimated 
2 q/l estimated 
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RS-2 2-B 

Trichloroethene 7 ug/L, estimated 
Tetrachloroethene 3 ug/l estimated 
Toluene 3 ug/l estimated 
Chlorobenzene 2 ug/b estimated 

Carbon Disulfide 
Chloroform 
1 ,I, 1 -Trichloroethane 
Toluene 

5 ug/L estimated 
2 ug/L, estimated 
2 ug/L, estimated 
1 ug/L, estimated 

TB-22 Carbon Disulfide 
Chloroform 
1.1.1 -Trichloroethane 
Toluene 

2 ug/L, estimated 
2 ug/L, estimated 
2 ug/L estimated 
1 ug/L, estimated 

Methylene chloride and acetone results that were detected in the field blanks are 
qualified as ‘U’, not detected, through Secrion 1.5.2, Method Blanks. Additional 
qualification is not required in relation to these compounds. 

In reference to the contaminants nated above, a limit of ten times the highest tduene 

blank value and five times the blank values for the remaining compounds were used for 
review and qualification of the samples. Sample results which exceed the blank limit do 
not require qualification. Sample results reported at less than the CRQL and less than 
the blank limit are qualified as ‘U’, not detected, at the CRQL Toluene results, only, 
were qualified in relation to these field blanks. The remaining sample results were not 
affected by the ctitaminants in the field blanks. 

1.5.2 Method Blanks 

One water method blank and three soil method blanks were anatyzed for the Case. The 
following summarizes Volatile Organics detected. 

SamDIe ID 

VBLKM 1 Methylene Chloride 
(Medium) Arztone 

700 ug/Kg, estimated 
2500 ug/Kg 

VBLKMZ Methylene Chloride 
(Medium) Acetme 

570 ug/Kg, estimated 
2700 ug/Kg 

VBLKS 1 
(Low) 

Methylene Chloride 5 ug/Kg, estimated 
12 ug/Kg 

VBLKWl 
(Low) 

Methylene Chloride 
Acetone 

4 ug/l estimated 
11 ug/L 

Limits of ten times the highest respective methylene chloride and acetone values above 
were used for review and qualification of the samples. Sample results which exceed the 
respective blank limit do not require qualification. Sample results found to be less than 
the blank limit and less than the Contract Required Quantitation Limit (CRQL) were 
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qualrfied as ‘LJ’, not detected, at the CRQL Sample results detected above the CRQL and 
below the blank limit were qualified as ‘u’, not detected. 

1.6 GC/MS Instrument Performance Check 

Instrument performance was generated within acceptable limits for Bromofiuorobenzene 
(BFB). 

1.7 Tentativelv Identified ComDounds (TICsI 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. 

1.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

+ Holding Times 
l Surrogate Recovery 
l MS/MSD 
* initial and Continuing Calibration 
* Blanks (Method and Field) 
l X/MS Instrument Performance Check 
+ TIC% 
l internal Standards 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. The non-detectable results for benzidine were qualified as ‘R’, 
unusable, due to response factors of less than 0.05. The remaining data is considered to 
be valid and usable with the appropriate qualifiers, as noted on the data summary forms 
and within the following text . 

2.1 Holdina Times 

All holding times were met for extraction and analysis of the water and soil samples, 
with the following exception. The USEPA technical holding time for waters is 7 days 
from collection to extraction, and 40 days from extraction to analysis. Soil samples 
must be extracted within 14 days of collection and analyzed within 40 days of extraction. 

2.1.1 Case No. 9400.358 (Soil Samples by SW-846) 

Sample l-PS-4 was m-extracted three days beyond the acceptable holding time. The 
sample is qualified as ‘J’, estimated, for the positive results, and ‘UJ’, estimated, for the 
non-detectable results. 
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2.2 Surrooate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the eight 
surrogate compounds, with the following exceptions. 

2.2.1 Case No- 9400.358 (Soil Samples by SW-846) 

Sample ID 

l-PS-1 2-Fluorophenol 135% R 
Phenol-d5 118% 
2,4,6-Tribromophenol 128% 
Nitrobenzene-d5 112% 
2-Fluorobiphenyl 138% 

1 -PS-6 Phenol-d5 
Nitrobenzene-d5 

115% R 
121% 

1 -PS-2 Nitrobenzene-d5 112% R 

1 -PS-3 Nitrobenzene-d5 124% R 

1 -PS-9 Nitrobcnrenc-d5 122% R 

Sample 1-K 1 was qualified as ‘J’, estimated, for the positive results, only, due to 
high surrogate recovery. The remaining samples did not require qualification due to the 
fact that only one surrogate per fraction was out of specification (two are required for 
qualification). 

2.3 MS/MSD 

MYMSD sample sets were analyzed for the water and soil samples. Acceptable accuracy 
and precision were generated. 

2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for R@, 
% RSD, RRF, and % D, with the exception of the following. 

2.4.1 Case No. 9400.358 (Water Samples) 

Initial Calibration: 

2/04/94 3-Nitroaniline 45.3% RSD (Limit 30%) 
Carbazole 30.8% 
3,3’-Dichlorobenzidine 34.6% 

The Compounds above were not detected, therefore, qualification was not required. 
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Continuing Calibration: 

Date, Time 

2/28/94, 16:45 2-methylphenol 27.5% D (Limit 25%) 
4-methylphenol 34.0% 
3,3’-Dichlorobenzidine 43.1% 

3/01/94, 1o:oz 4-methylphenol 
3-Nitroaniline 
4-Nitroaniline 
3,3’-Dichlorobenzidine 

30.8% 
51.8% 
38.5% 
59.2% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results do not require 
qualification. 

2.4.2 Case No. 9400.358 (Soils by SW-846) 

Initial Cnlihrntinnr 

2/03/94 Benzidine m = 0.025 (Limit 2 0.05) 

All benzidine no&detectable results were qualified as ‘R’, unusable, due to the response 
factor of less than 0.05. Positive results were not detected for beraidine. 

Continuing Calibration: 

Date. Time 

3/03/94, 09:OO Hexachlorocyclopentadiene 
Benzidine 

3-Nitroaniline 
4-Nirroaniline 
3,3’-Dichlorobenzidine 

3/04/94, 08:59 Benridine 

3-Nitroaniline 
4-Nitroaniline 

33.51% D (Limit 25%) 
RF = 0.017 (Limit ,.O.OS) 

31.19% D (Limit 25%) 
61.86% 
47.96% 
43.25% 

RF = 0.016 

35.32% D 
37.08% 
29.51% 

3/l l/94, 09:55 2,2’-oxybis( 1 -Chloropropane) 34.3% D 
3-Nitroaniline 64.74% 
4-Nitroaniline 49.27% 
3,3’-Dichlorobenzidine 26.15% 

The benzidine non-detectable results were previously qualified in the lnital Calibration 
section, above. Additional qualification is not required, in relation to benzidine. 
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The associated samples did not require qualification in relation to the Continuing 
Calibration deviations, above. Positive results were not detected for the compounds 
affected 

2.5 Blanks 

2.5.1 Field Blanks 

2.5.1 .l Case No. 9400.358 

Twu rinsate blanks were collected and analyzed for the Case. Semi-Volatile Organic5 
were detected as follows. 

Sample ID 

RS-22-A Di-n-butylphthalate 19 ug/L 

RS-22-B Di-n-butylphthalate ’ 17 ug/L 

Bis(Z-ethyIhexyi)phthalate detected in sample RS-22-A was qualified in Section 2.5.2, 
Method Blanks. Additional qualification is regards to this compound is not required. The 
di-nbutyl phthalate compound above was not detected in the samples, therefore, 
qualification was not required. 

2.5.2 Method Blanks 

2.5.2.1 Case No. 9400.358 (Waters) 

One water method blank was analyzed for Semi-Volatile Organics. The following 
compounds were detected 

Samole ID 

SBLKWl bis( 2-ethylhexyl)phthalate 1 ug/L estimated 
TIC for Aldol Condensation Product 4 ug/L, estimated 

A limit of ten times the bis(2-ethylhexyl)phthalate value above and five times the TIC 
for Aldol Condensation Product was used for review and qualification of the water . 
samples. Sample results which exceed the blank limit do not require qualification. 
Sample results found to be below the respective blank limit were qualified as ‘U’, not 
detected. Sample results detected below the blank limit and reported at less than the 
CRQL, were qualified as ‘U’, not detected at the CRQL 

2.5.2.2 Case No. 9400.358 (Soils by SW-846) 

Two soil method blanks were analyzed for Semi-Volatile Organics. Both method blanks 
were found to be free of contamination 

2.6 GUMS Instrument Performance Check 

instrument performance was generated within acceptable limits for 
Decafluorotriphenylphosphine (DFTPP). 
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2.7 ncs 

TICS were generated in accordance with protocol. The Form I’s, including the 
appropriate qualifiers, are included in Appendix E. 

2.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation. 

3.0 PESTICIDES/PCBs BY GC 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
l MS and MSD 
* Blanks (Method and Field) 
l Instrument (GC) Performance 
* Calibration 
l Compound Identification 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

3.1 Holdinq Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the water and soil samples, with the following exceptions. The USEPA technical holding 
time for water samples is 7 days from collection to extraction and 40 days from 
extraction to analysis. Soil samples must be extracted within 14 days of collection and 
analyzed within 40 days of extraction. 

Sample 1 -PS-5 and 1 -PS-5DL were extracted 15 days beyond the acceptable holding 
time. The samples are qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results. 

3.2 Surrogate Recovery 

Surrogate recovery was generated within acceptable limits for both surrogate 
compounds, with the following exceptions. 

Sample ID 

PBl KWl TCXl 47% (Advisory Limit 60-l 50) 
TCX2 42% 
DCB2 56% 
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1 -PW-2 

l-PW-3 

1 -PW-4 

RS-2 2-A 

RS-22B 

1 -PW-4bls 

1 -PW-4MSD 

1 -PS-3 

1 -PS-8 

TCXl 42% 
TCX2 44% 
DCBl 48% 
DCBZ 45% 

TCXl 
TCX2 
DCBl 
DCBZ 

TCXl 
TCX2 
DCBl 
DC62 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

TCX2 26% 
DCB 1 0% 

41% 
41% 
45% 
43% 

42% 
42% 
49% 
46% 

45% 
42% 
46% 
42% 

48% 
44% 
40% 
39% 

38% 
38% 
42% 
41% 

47% 
47% 
50% 
48% 

0% 
K 
0% 

Sample l-PS-3 was qualified as ‘J’, estimated, for the positive results, and ‘R’, 
unusable, for the nowdetectable results, due to surrogate recovery of less than 10% for 
both compounds. The remaining samples were qualified as ‘J’, estimated, for the positive 
results, and ‘UJ’, estimated, for the non-detectable results, due to low surrogate 
recovery. 

3.3 MS/MS0 

MS/MS0 sample sets for both water and soils were analyzed for Pesticides and PCBs. 
The water MS/MS0 sample, l-PW-4, exhibited low spike recovery for gamma-BHC, 
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dieldrin, and endrin. Precision was found to be poor for gamma-BHC, aldrin, and 
dieldrin. The soil MS/MSD l-PS-6 required dilution, therefore, accuracy and 
precision could not be generated for the sample set 

3.4 Blanks 

3.4.1 Field Blanks 

Two rinsate blanks were collected and analyzed for Pesticides and PCBs. Positive results 
were not detected for either rinsate blank. 

3.42 Method Blanks 

One water method blank and three soil method blanks were analyzed for the Case. 
Pesticides and PCBs were not detected in any of the method blanks. 

$5 Instrument GC Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through 
the generation of data within acceptable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures, with the following exceptions. Review items included 
resolution between adjacent peaks, retention time windows, Relative Percent Difference 
(RPD), and percent breakdown for DDT/Endrin. 

Performance Evaluation Mixtures: 

Date. Time 

3/24/94, 12:44 Methoxychlor 34.4% RPD (Limit 25%) 

3/25/94, 10: 19 Methoxychlor 37.0% 

All affected samples were qualified as ‘UJ’, estimated, for methoxychlor. Positive 
results were not detected for the compound. 

3-6 Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
individual standard mixtures, with the following exceptions. Review items included 
resolution, retention time windows, calibration factors (CF), percent RSD for 
linearity, RPD and %R. 

Individual Standard Mixtures. 

Date. Time 

3/22/94, 17:2 1 Methoxychlor 28.0% RPD (Limit 25%) 

3/23/94, 16: 12 4,4’-DDT 70.9% 
Methoxychlor 44.5% 

3/23/94, 17:o 1 En&in Ketone 34.1% 
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3/24/94, 22:3 1 Methoxychior 46.8% 

3/25/94, 22:08 4,4’-DDT 62.9% 

3/23/94, 16111 

3/23/94, 17101 

4,4’-DDT 73.1% 

Methoxychlor 52.5% 

Endrin Ketone 33.0% 

3/25/94, 22:08 4,4’-DDT 66.8% 
Methoxychlor 32.5% 

The associated samples were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results. 

GPC Calibration: 

3/l 8194 Heptachlor 111% R (Limit 80- 1 10) 

Positive results, only, for heptachlor were qualified as ‘J’, estimated. 

3.7 ComDound Identification 

GC qualitative anal>;ses are considered to be acceptable. Data was generated in accordance 
with protocols. Various positive results were qualified as ‘J’, estimated, where the 
percent difference between the two GC columns exceeded 25%. The lower of the two 
results is reported, as per the protocol. 

4.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometry) 

The following items/criteria were reviewed: 

l Holding Times 

l Initial and Continuing Calibration 
* Blanks (Initial, Continuing Calibration, and Preparation) 
* Field Blanks 
l ICP Interference Check Sample 
* Matrix Spike Sample Recovery 
* Laboratory Duplicates 
l Laboratory Control Sample (LCS) 

* ICP Serial Dilution 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifien, as noted on the data summary forms and within the following text. 
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4.1 Holdim Times 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (28 days), and cyanide (14 days). 

4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. 

4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks 

Two rinsate samples were collected and analyzed for inorganics. lnorganics were 
detected as follows. 

Sample ID 

RS-22-4 (IJaIL) 

Iron 

Managnese 
Nickel 
Silver 
Zinc 

100 

Ii*: 
417 
6.6 

RS-2 2-B (us/L) 

Antimony 39.6 
Chromium 3.5 
fron 13.8 
Manganese 0.87 
Silver 5.7 
Zinc 9.4 

A limit of five times the highest respective results above was used for review and 
qualification of the samples. Sample results found to be less than five times the 
respective blank value were qualified as ‘J’, estimated, as per the NEESA Level C 
guidelines. Sample results which exceed the respective blank limit do not require 
qualification. 

4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
80-l 20% for recovery. 
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4.5 Soiked Samole Recovery 

All percent recoveries for the matrix spike sample were found to be within the 
75125% limit, with the following exceptions. 

Samole ID 

1 -PW-4 Thallium 67.8% R 

Thallium results for the water samples were qualified as ‘J’, estimated, for the positive 
results, and ‘UJ’, estimated, for the non-detectable results, due to low spike recovery. 

Sample ID 

1 -PS-6 Mercury 
Selenium 

45.4% R 
65.6% 

1 -PS-7 Silver 48.3% R 

The soil samples were qualified as ‘J’, estimated, for the Positive results, and ‘UJ’, 
estimated, for the non-detectable results, for mercury, selenium and silver. 

4.6 Laboratorv Dwlicates 

Precision (relative percent difference) for the water and soil samples was found to be 
acceptable for all. the elements, with the following exceptions. 

SamrAe ID 

1 -PS-6 Mercury 200% RPD 

The positive results for mercury for the soil samples were qualified as ‘J’, estimated. 

4.7 Laboratow Control Samole (LCS1 

The aqueous and solid laboratory control samples were generated within acceptable 
limits. 

4.8 ICP Serial Dilution 

ICP Serial Dilution was found to be within the acceptable1 0% limit for percent 
difference. 
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TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: June 13, 1994 

SUBJECT: Comments on ChemWorld Environmental Inc.'s Data 
Validation Report for Bainbridge Naval Training 

Center, Work Order # 1. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc. 's (CW's) Data Validation Report 

i: 2 for the Bainbridge Naval Training Center (BNTC), dated 

May 27, 1994 was performed under Work Order # 1 for samples 

collected on February 22, 1994. The report covers analytical 

data contained in E & E data package 9400.358 (pit waters 

and pit soils). 

Given below are our quality assurance/quality control 

(QA/QC) comments regarding data usability, providing further 
explanation/clarification and including any differing 

opinions. In addition, we have included comments on overall 

precision based on assessment of field duplicate results for 

this sampling event. Revised data summary sheets are at- 

tached which give our qualifiers where they differ from 

CW’S. 

QA/QC COMMENTS 

COMMENT1 

The tentatively identified compounds are qualified with an 
"N" by CW. This qualification is not necessary when an 



identification is not made. Revised data summary sheets are 

enclosed. 

COMMENT2 

Surrogate recovery criterion was not met in the initial 
volatile analysis for l-PS-1, l-PS-2 and l-PS-6. Reanalysis 
indicates that a matrix interference is likely responsible 

for the poor surrogate recoveries in samples l-PS-1 and I- 

PS-6. Sample I-PS-2 was not reanalyzed, however matrix 
interference is evident from the'chromatogram. In accordance 

with the data validation quidelines the results for samples 
l-PS-1, l-PS-2 and l-PS-6 were qualified by CW. 

COMMENT 3 
The sediment samples for semivolatiles were analyzed using 

SW-846 methodology as opposed to CLP due to problems encoun- 
tered during extraction. The project manager was notified 
and granted permission. In accordance with the data valida- 

tion quidelines the results for benzidine were qualified by 
CW as "RI' as unusable. However, benzidine and benzoic acid 
are not compounds analyzed for in CLP, therefore the quanti- 

tation of these compounds is not important to the useability 
of the results. 

COMMENT4 
Surrogate recovery criterion was not met in the initial 
semivolatile analysis of l-PS-4. The sample was re-extracted 

3 days beyond the acceptable holding time. The sample re- 
extraction was analyzed twice, both times internal standard 
(IS) areas were outside the acceptable range. In analysis l- 

PS-4 (EE-94-02324) perylene-dl2 is below.the acceptable 

criterion and in I-PS-4 (EE-94-02324 (RA)) chrysene-dl2 and 
perylene-dl2 are below the acceptable criterion. The analyt- 
ical results from I-PS-4 (BE-94-02324) for the semivolatiles' 
are recommended for use, as only one IS was below the 
acceptable criterion. In accordance with the data validation 
quidelines the results for sample l-PS-4 (EE-94-02324 (F&)1 
were qualified by CW. However, sample l-PS-4 (EE-94-02324) 
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also needs to be qualified due to holding times. The revised 

data summary sheets for l-PS-4 (EE-94-02324) are enclosed. 

COMMENT5 

Surrogate recovery criterion was not met for the semi- 
volatile analysis of samples l-PS-1, l-PS-2, l-PS-3, l-PS-6 

and l-PS-9. In accordance with the data validation quide- 
lines the results for sample l-PS-1 only were qualified by 

CW. Sample l-PS-1 was not re-extracted due to the tar like 
nature of the sample. 

COMMENTS 
In the pesticide/PCB analyses samples l-PS-5 and l-PS-5DL 

were re-extracted 15 days beyond the acceptable holding time 

as the original extract was lost during clean-up. In accor- 

dance with the data validation quidelines the results for 
samples l-PS-5 and l-PS-5DL were qualified by CW. 

COMMENT7 

Neither the GPC or the florisil clean-up could be done on 
samples l-PS-1, l-PS-3 and l-PS-5 for pesticide/PCB analyses 

due to the tar like sample matrix. This did not effect the 
contract required detection limits. 

COMMENT8 

Dilutions were made on pesticide/PCB samples due to.the 

complex sample matrix and high levels of pesticides detect- 
ed. No GC/MS 
interference 
detection of 

confirmations were performed since the oil 

would have required dilutions and/or prevented 
any pesticides. 

COMMENT 9 

The sample reported as l-PS-10 in the pesticide/PCB faction 
has been mislabeled, it is actually sample l-PS-9D. Samples 
reported as l-PS-lODL, l-PS-11, l-PS-llDL, l-PS-12 and l-PS- 

12ZL in the pesticide/PCB faction are actually samples l-PS- 
9DDL, l-PS-10, l-PS-lODL, l-PS-11 and l-PS-llDL, respective- 
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lY. The laboratory was notified and has made all necessary 

corrections. 

COMMENT 10 

Several organics analysis (volatiles, semivolatiles and 
pesticide/PCBs) required dilutions due to the sample matrix 

and/or high levels of various contaminants. In some cases 
both analyses were reported. The validation qualifier "R" 

was used in these cases on the data summary sheets and in 
the database to indicate the result that is considered less 

reliable. 

OVERALL PRECISION 

Field duplicate results indicate good.overall precision for 

the inorganics, with the exception of cobalt with an RPD of 

47%, lead with an RPD of 64% and cyanide with an RPD of 85% 

(see Table 1). Overall precision for organics was also good 

with the exception of toluene with an RPD of 167%, ethyl- 
benzene with an RPD of 82% and xylenes(tota1) with an RPD of 

96% (see Table 2). 
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TABLE 1 

BNTC PIT SOILS 

FIELD DUPLICATE RESULTS - INORGANICS 

(Results in ug/kg) 

Parameter 
-. ---_ .-~ 

l-PS-9 l-PS-9D RPD 

~ ~~~ 
Aluminum 

Arsenic 

Barium 

Beryllium 
Calcium 

Chromium 
Cobalt 

Copper 

Iron 
Lead 

Magnesium 
Manganese 
Nickel 
Potassium 

Selenium 
Sodium 

Vanadium 

Zinc 
Cyanide 

15600 

1.3 
164 

0.71 
1450 

119 
26.3 

93.7 

22700 
2420 

14000 
244 

101 

1080 

0.68 
375 

59.9 
175 
0.81 

22600 

1.7 
153 

0.73 
1370 

161 
42.5 
95.2 

31900 
1250 

19800 
364 

135 
1180 

0.69 
ND 
72.6 

130 
2.0 

37 

27 
6.9 

2.8 
5.7 

30 

47 
1.6 

34 
64 
34 

40 
29 
8.8 
1.5 

IN 

19 
30 

05 

IN = Indeterminant 

ND= Not detected 
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Table 2 

BNTC PIT SOILS 

FIELD DT_TPLTCATE RESULTS - ORGANICS 

(Results in ug/kg) 

Parameter l-PS-9 l-PS-9D RPD 

Toluene 
Ethylbenzene 

Xylenes(tota1) 

Phenanthrene 
Fluoranthene 

Pyrene 
Bis(2-ethylhexyl)phthalate 

2-Methylnaphthalene 
Aldrin 

Heptachlor epoxide 

4,4' -DDE 

4,4' -DDD 

Endrin ketone 
alpha-Chlordane 

gamma-Chlordane 

180 2000 167 

920 2200 82 

4200 12000 96 

16 12 29 

10 ND IN 

8.8 ND IN 

16 17 6.1 

15 13 14 

20 25 22 

19 29 42 

ND 83 IN 

250 260 3.9 

27 NJ3 IN 

20 22 9.5 

21 18 15 

IN = Indeterminant 
ND = Not detected 
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DATA VALIDATION SUMMARY #3: ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case No. 9400.396 

Sampling Date of February 28, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 7 water samples, 11 soil samples, and the associated quality control samples for the 
Case Numbers referenced above. Sampling activities were conducted in support of the 
field investigation for the Bainbridge Project. The analytical laboratory work was 
performed by Ecology and Environment, Inc.‘s Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GC/MS); Base/Neutral and Acid Extractable Organics by GC/MS; 
Pesticides and Polychlorinated Biphenyls (PCBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols. Additional organic and inorganic analyses were 
performed for the project. The Data Validation Reports for these analyses are provided 
under separate cover. 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quality Assurance in Environmental 
Analysis, October 1990. In addition, the CLP portion of the corresponding%SEPA 
Statements of Work (SOW) were utilized, where applicable and relevant. The validation 
report pertains to the following samples: 

Case No. 9400.396 

1 -SD-3 l-SD-1 2 
l-SD-5 l-SD-1 3 
1 -SD-6 1 -SW-7 
1 -SD-7 l-SW-7D 
1 -SD-7D 1 -SW-8 
1 -SD-8 l-SW-1 0 
1 -SD-9 l-SW-1 3 
l-SD-10 l-SW-1 6 
l-SD-1 1 TB-28 (Trip Blank) 
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1.0 VOLATILE ORGANICS BY GUMS 

The following items/criteria were reviewed: 

l Holding Times 
* System Monitoring Compound Recovery 

* Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
* Initial and Continuing Calibration 
l Blanks (Method and Field) 
* GUMS instrument Performance Check 
* Tentatively Identified Compounds (TICS) 
* internal Standards 

All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations detailed as follows. All data is considered to be valid and usable with the 
appropriate qualifiers, as noted on the data summary forms and within the following 
text. 

1.1 Holdina Times 

All holding times were met within the acceptable time frame of 14 days from collection 
for the acid preserved water samples and the soil samples. 

1.2 Svstem MonitorinQ ComDound Recovers 

All system monitoring recovery was found to be generated within acceptable limits for 
the three surrogate compounds, with the following exceptions. Sample l-SD-7 
generated high surrogate recovery at 116% for Bromofluorobenzene (Limit 59-113). 
Positive results were not detected and qualification was not required, due to the high 
surrogate recovery. 

1.3 Matrix SDike/Matrix SDike DuDlicates (MS/MSDl 

MS/MSD sample sets were analyzed for the water and soil samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 

1.4 Calibration 

All initial and continuing calibr&on was performed within acceptable limits for average 
Relative Response Factors (RRF), Percent Relative Standard Deviation (96 RSD), 
Relative Response Factors (RRF), and percent Difference (% D), with the following 
exceptions. 

Continuing Calibration: 

Date. Time 

3/08/94, 23:54 Carbon Disulfide 27.7% D (Limit 25%) 
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3/0?/94, 10;30 

3/l O/94, 06:Ol 

Z-Butanone 
4-methyl-Z-pentanone 
Z-Hexanone 
1,1,2,2-Tetrachloroethane 

Chlvr ornethane 

Methylene Chloride 
Acetone 
2-Butanone 

Bromomethane 
Chloroethane 
Carbon Disulfrde 
2-Butanone 
4-methyl-2-pentanone 
2-Hexanone 

93.4% 
130.8% 
28.1% 
47.5% 
29.0% 

48.3% 
28.0% 
32.4% 
30.0% 

26.0% 
26.9% 
28.6% 

31.0% 
26.9% 
28.4% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results did not require 
qualification. 

1 .S Blanks 

1.5.1 Field Blanks 

One trip blank was collected and analyzed for Volatile Organics. The following compounds 
were detected in the trip blank. 

Sample ID 

TB-28 Methylene Chloride 11 ug/L 
Chloroform 2 ug/l estimated 
l,l, 1 -Trichloroethane 2 Us/L, estimated 

A limit of ten times the methylene chloride blank value and .five times ihe blank values 
for the remaining compounds were used for review and qualification of the samples. 
Sample results which exceed the blank limit do not require qualification. Sample results 
repotted at less than the Contract Required Quantitation Limit (CRQL) and less than the 
blank limit were qualified as ‘U’, not detected, at the CRQL The compound 1 , l,l- 
Trichloroethane was not detected in the samples, therefore, qualification was not 
required in relation to this compound. 

1.5.2 Method Bfanks 

Two water method blanks and two soil method blanks were analyzed for the Case. The 
following summarizes Volatile Organics detected. 

SamDIe ID 

VBLKSl Methylene Chloride 1 @Kg, estimated 

ChemWorld Environmental, Inc. 
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VBLKSZ Methylene Chloride 12 @Kg 
Acetone 5 r&Kg, estimated 

Limits of ten times the highest respective methylene chloride and acetone values above 
were used for review and qualification of the soil samples. Sample results found to be 
less than the blank limit and less than the CRQL were qualified as ‘U’, not detected, at the 
CRQL Sample results detected above the CRQL and below the blank limit were qualified 
as ‘U’, not detected 

1.6 GC/MS Instrument Performance Check 

Instrument performance was generated within acceptable limits for Bromofluorobenzene 
(BFB). 

1.7 Tentativelv Identified ComDounds (TIC31 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. 

1.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

l Holding Times 
l Surrogate Recovery 
* MS/MSD 
* Initial and Continuing Calibration 
* Blanks (Method and Field) 
* GC/MS Instrument Performance Check 
* TICS 
* Internal Standards 

All items above were generated within acceptable QC specifications, with deviations 

detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

2.1 Holdina Times 

All holding times were met for extraction and analysis of the water and soil samples. The 
USEPA technical holding time for waters is 7 days from collection to extraction, and 40 
days from extraction to analysis. Soil samples must be extracted within 14 days of 
collection and analyzed within 40 days of extraction. 

ChemWorld Environmental, Inc. @x4 
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2.2 Surrooate Recovers 

All surrogate recovery was found IO be generated within acceptable limi& fur the eight 
surrogate compounds. 

MYMSD sample sets were analyzed for the water and soil samples. Acceptable accuracy 
and precision were generated. However, the soil MS/MSD generated very low recovery 
for pentachlorophenol. The MS and MSD soil samples (1 -SD-5) are qualified as ‘J’, 
estimated, for pentachlorophenol, due to the low recovery. 

2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for E, 
% RSD, RRF, and % D, with the exception of the following. 

Initial Calibration: 

2/04/94 3-Nitroaniline 45.3% RSD (Limit 30%) 
Carbarolc 30.8% 
3,3’-Dichlorobenzidine 34.6% 

The compounds above were not detected for the affected samples, therefore, qualification 
was not required. 

Continuing Calibration: 

Date, Time 

3/l o/94, 09:22 4-Chloroaniline 29.9% D (Limit 25%) 
3-Nitroaniline 123.7% 
2,4-Dinitrophenol 33.2% 
4-Nitroaniline 93.9% 
Carbazole 49.6% 
Pyrene 39.2% 
3,3’-Dichlorobenzidine 182.3% 

3/l l/94, 1O:ll 

3/l 6/94, 01~04 

4-Methylphenol 
4-Chloroaniline 
3-Nitroaniline 
4-Nitroaniline 
Carbazole 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 

26.5% 
31.4% 

148.9% 
65.5% 
37.7% 

27.2% 
38.4% 
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3/21/94, OS:02 Hexachlorobutadiene 29.6% 
Hexachlorocyclopentadiene 35.2% 
3-nitroaniline 27.6% 
2,4-Dinirrophenol 37.8% 
4-Nitrophenol 48.1% 
4-Bromophenylphenylether 29.0% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results do not require 
qualification. 

2.5 Blanks 

2.5.1 Field Blanks 

Field blanks were not collected for Semi-Volatile Organics analyses. 

2.5.2 Method Blanks 

One water method blank and two soil method blanks were analyzed for Semi-Volatile 
Organics. The following compounds were detected. 

Samoie ID 

SBLKWl bis( 2-ethylhexyl)phthalate 2 ug/L, estimated 

SBLKS 1 TIC for Aldol Condensation Product 830 ug/Kg, estimated 

SBLKS2 TIC for Aldol Condensation Product 880 ug/Kg, estimated 

A limit of ten times the bis(2-ethylhexyl)phthalate value above and five times the 
highest TIC for the Aldol Condensation Product was used for review and qualification of 
the samples. Sample results which exceed the blank limit do not require qualification. 
Sample results found to be below the respective blank limit were qualified as ‘U’, not 
detected. Sample results detected below the blank limit and reported at less than the 
CRQL were qualified as ‘U’, not detected at the CRQL 

2.6 GC/MS Instrument Performance Check 

Instrument performance was generated within acceptable limits for 
Decafluorotriphenylphosphine (DFTPP). 

2.7 ncs 

TICS were generated in accordance with protocd. The Form l’s, including the 
appropriate qualifiers, are included in Appendix E. 

2.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation, with the following exceptions. 
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Samole ID Internal Standard 
Reported 

Count Area 
Lower 
Limit 

1 -SW-7D MSD Acenaphthene-d 10 47375 51036 
Phenanthrene-dl 0 63560 67984 
Chrysene-dl 2 38886 45934 
Perylene-dl 2 37004 46672 

The sample above was qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the nor-detectable results, for the compounds associated with the 
particular internal standards above. 

3.0 PESTICIDES/PCBs BY GC 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS and MSD 
* Blanks (Method and Field) 
* Instrument (GC) Performance 
* Calibration 
* Compound Identification 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

3.1 Holdina Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the water and soil samples. The USEPA technical holding time for water samples is 7 
days from collection to extraction and 40 days from extraction to analysis. Soil samples 
must be extracted within 14 days of collection and analyzed within 40 days of extraction. 

3.2 SurroQate Recovery 

Surrogate recovery was generated within acceptable limits, with one exception for soil 
method blank SBLKSZ. Soil method blank SBLKS2 exhibited low recovery for both 
surrogate compounds. The method blank is qualified as ‘UJ’, estimated, for the non- 
detectable results. Positive results were not detected for Pesticides and PCBs. 

Several samples exhibited low recovery for Tetrachlorom-xylene. However, both 
surrogates are required to be out of specification for qualification of the samples. The 
remaining samples did not require qualification. 

3.3 MS/MD 

MS/MSD sample sets for both water and soils were analyzed for Pesticides and PUBS 
Acceptable accuracy and precision were generated. 
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3.4 Blanks 

3.4.1 Field Blanks 

Field blanks were not collected for Pesticides and PCBs analyses. 

3.4.2 Method Blanks 

One water method blank and three soil method blanks were analyzed for the Case. 
Pesticides and FCBs were not detected in any of the method blanks. 

3.5 Instrument GC Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through 
the generation of data within acceptable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures. Review items included resolution between adjacent 
peaks, retention time windows, Relative Percent Difference (RPD), and percent 
breakdown for DDT/Endrin. 

3.6 Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
individual standard mixtures, with the following exceptions. Review items included 
resolution, retention time windows, calibration factors (CF), percent RSD for 
linearity, Relative Percent Difference (RPD) and %R. 

individual Standard Mixtures: 

Date. Time 

3/l 8/94, 08:48 Methoxychlor 30.5% RPD (Limit 25%) 

The associated samples were qualified as ‘UJ’, estimated, for the non-detectable results 
for the compound. Positive results were not detected in merhoxychlor. 

3.7 ComDound Identification 

GC qualitative analyses are considered to be acceptable. Data was generated in accordance 
with protocols. Various positive results were qualified as ‘J’, estimated, where the 
percent difference between the two GC columns exceeded 25%. The lower of the two 
results is repotted, as per the protocol. 
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4.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometry) 

The following items/criteria were reviewed: 

* Holding Times 
* Initial and Continuing Calibration 
* Blanks (Initial, Continuing Calibration, and Prepararion) 
l Field Blanks 
* ICP Interference Check Sample 
* Matrix Spike Sample Recovery 
* Laboratory Duplicates 
+ Laboratory Control Sample (LCS) 
* ICP Serial Dilution 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and wlrhin rhe following text. 

4.1 Holdincr Times 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (28 days), and cyanide (14 days). 

4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. 

4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks , 

Field blanks were not collected for Inorganic analyses. 

4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
80-l 20% for recovery. 

4.5 Spiked SamDIe Recovew 
. . 

All percent recoveries for the matrix spike samples were found to be within the 
75-l 25% limit, with the following exceptions. 

ChemWorld Environmental, Inc. 
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Sample ID 

1 -SD-S Arsenic 57.1% R 
Lead (AA) -15.5% 
Manganese 261.8% 
Mercury 37.0% 
Selenium 39.6% 

The soil samples were qualified as ‘J’, estimated, for the positive results, only, for 
manganese. The soils samples were also qualified as ‘J’, estimated, for the positive 
results, and ‘UJ’, estimated, for the non-detectable results, for the remaining elements 
above. 

4.6 LaboratorY Ducdicates 

Precision (relative percent difference) for the water and soil samples was found to be 
acceptable for all the elements, with the following exceptions. 

Sample ID 

1 -SW-7D Lead (AA) 200% RPD 

The positive results for lead for the water samples were qualified as ‘.I’, estimated. 

4.7 Laboratorv Control Sample (LCSI 

The aqueous and solid laboratory control samples were generated within acceptable 
limits. 

4.8 ICP Serial Dilution 

ICP Serial Dilution was found to be within the acceptablelO% limit for percent 
difference. 

ChemWorld Environmental, Inc. 
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MEMORANDUM 

TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: 

SUBJECT: 

June 8, 1994 

Comments on ChemWorld Environmental Inc./s Data 
Validation Report for Bainbridge Naval Training 
Center, Work Order # 1. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc.' s (C'W's) Data Validation Report 
# 3 for the Bainbridge Naval Training Center (BNTC), dated 
Mcly 27, 1994 was performed under Work Order # 1 for samples 
collected on February 28, 1994. The report covers analytical 
data contained in E & E data package 9400.396 (surface 
waters and sediments). 

Given below are our quality assurance/quality control 
(QA/QC) comments regarding data usability, providing further 

explanation/clarification and including any differing 
opinions. In addition, we have included comments on overall 
precision based on assessment of field duplicate results for 
this sampling event. Revised data summary sheets are at- 
tached which give our qualifiers where they differ from 
CW’S. . . 

QA/QC COMMENTS 

co- 1 

The semivolatile matrix spike/matrix spike duplicate 
(MS/MSD) run on sample l-SD-5 gave low percent recoveries 
for pentachlorophenol. The results for l-SD-5MS and l-SD- 
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SMSD were qualified hy CW, sample l-SD-5 should 

qualified rrUJtt for pentachlorophenol. A revised 

sheets is enclosed. 

COMMENT 2 

also he 

data summary 

The volatile tentatively identified compounds (TICS) are 
qualified with an "N" which is unnecessary when an identifi- 

cation is not made. Revised data summary sheets are en- 

closed. 

OVERALL PRECISION 

Field dupli.cate results indicate good overall precision for 

the inorganics, with the exception of aluminium with an RPD 

of 43% and magnesium with an RPD of 50% in the sediment 
sample set l-SD-7/l-SD-7D (see Table 1). Overall precision 

for organics was poor for sample set l-SD-7/l-SD-7D (see 
Table 2). The high RPDs may be attributable to the sample 

matrix, 'sediment sample can be non-homogenous. 
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TABLE 1 

BNTC SEDIMENTS 

FIELD DUPLICATE RESULTS - INORGANICS 

(Results in ug/kg) 

Parameter l-SD-7 l-SD-7D RPD 

Aluminum 1770 1140 43 
Arsenic 1.5 2.1 33 
Barium 136 112 19 
Beryllium 0.60 0.46 26 
Calcium 5440 4460 20 
Chromium 12.9 11.2 14 
Cobalt 40.4 33.6 18 
Copper 52.3 42.9 20 
Iron 208000 176000 17 
Lead 23.1 17.1 30 
Magnesium 660 397 50 
Manganese 3210 2240 36 
Nickel 41.5 35.7 15 
Sodium ND 2820 IN 
Vanadium 28.1 20.3 32 
Zinc 11.4 8.1 34 

IN = Indeterminant 

ND = Not detected 
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TABLE 1 cont. 
BNTC SURFACE WATERS 

FIELD DUPLICATE RESULTS - INORGANICS 

(Results in ug/L) 

Parameter l-SW-7 l-SW-7D RPD 

Aluminum 

Barium 

Beryllium 

Calcium 

Cobalt 

Copper 
Iron 

Magnesium 

Manganese 
Potassium 

Sodium 

60.3 53.7 12 

39.3 38.1 3.1 
ND 0.16 IN 
67500 71700 6.0 
3.1 3.1 0 

2.7 3.8 34 

21900 19400 12 

16800 17900 6.3 

2880 2950 2.4 
2770 ND IN 

18000 19300 7.0 

IN = Indeterminant 
ND = Not detected 
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Table 2 

BNTC SEDIMENTS 

FIELD DUPLICATE RESULTS - ORGANICS 

(Results in ug/kg) 

Parameter l-SD-7 l-SD-7D RPD 

Percent Solid 65 

1,4-Dichlorobenzene 100 

Phenanthrene 170 

Fluoranthene 330 

Pyrene 190 

Benzo(a)Antracene 130 

Chrysene 130 

Bis(2-ethylhexyl)phthalate 82 

Benzo(b)Fluoranthene 150 

Benzo(k)Fluoranthene 49 

Benzo(a)pyrene 93 

Indeno(l,2,3-cdlpyrene 77 

4,4' -DDE 29 

4,4' -DDD 110 

4,4'-DDT 39 

61 6.4 

44 78 

68 86 

140 81 

80 81 

64 68 

56 80 

75 8.9 

70 73 

ND IN 
ND IN 
ND IN 

19 42 

68 47 

16 i34 

IN = Indeterminant 

ND= Not detected 
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Table 2 cont. 

BNTC SURFACE WATERS 

FIELD DUPLICATE RESULTS - ORGANICS 
(Results in ug/L) 

Parameter l-SW-7 l-SW-7D RPD 

Acetone 16 17 6.1 

Chlorobenzene 

1,4-Dichlorobenzene 

11 ND IN 

2 2 0 

IN = Indeterminant 
ND = Not detected 
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DATA VAUDATION SUMMARY #4: ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case No. 9400.397 

Sampling Dates of February 28 - March 1, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 4 water samples, 10 soil samples, and the associated quality control samples for the 
Case Numbers referenced above. Sampling activities were conducted in support of the 
field investigation for rhe Bainbridge Projecr. The analytical laboratory work was 
performed by Ecology and Environment, Inc.‘s Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GCIMS); Base/Neutral and Acid Extractable Organics by GC/MS; 
Pesticides and Polychlorinated Biphenyls (PCBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols. Additional organic and inorganic analyses were 
performed for the project. The Data Validation Reports for these analyses are provided 
under separate cover. 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quality Assurance in Environmental 
Analysis, Octcber 1990. In addition, the CLP portion of the corresponding USEPA 
Statements of Work (SOW) were utilized, where applicable and relevant. The validation 

report pertains to the following samples: 

La= No. 9400.397 

l-SD-14 Z-SD-2 
l-SD-1 5 2-SD-3 
l-SD-1 6 Z-SD-4 
l-SD-1 7 2-SD-4D 
l-SD-1 8 2-sw- 1 
1 -SW-4 Z-SW-4 
2-SD- 1 TB-01 (Trip Blank) 

1.0 VOLATILE ORGANICS BY GC/MS 

The following items/criteria were reviewed: 

l Holding Emes 
* System Monitoring Compound Recovery 
l Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
l initial and Continuing Calibration 
* Blanks (Method and Field) 



* K/MS Instrument Performance Check 
* Tentatively Identified Compounds (TICS) 
l Internal Standards 

All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations detailed as follows. All data is considered to be valid and usable wirh rhe 
appropriate qualifiers, as noted on the data summary forms and within the following 
text. 

1.1 Holdina Ames 

All holding times were met within the acceptable time frame of 14 days from collection 
for the acid preserved water samples and the soil samples. 

1.2 System Monitoring Comoound Recovery 

All system monitoring recovery (%R) was found to be generated within acceptable 
limits for the three surrogare compounds. 

1.3 Matrix Sr>ike/Matrix SDike DurAicates (MS/MSD)- 

MS/MSD sample sets were analyzed for the water and soil samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 

1.4 Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (F), Percent Relative Standard Deviation (% RSD), 
Relative Response Factors (RRF), and percent Difference (% D). with the following 
exceptions. 

Continuing Calibration: 

Date, Time 

3/09/94, 10:39 Acetme 93.4% D (Limit 25%) 
2-Butanone 130.8% 
4-methyl-2-pentanone 28.1% 
2-Hexanone 47.5% 
1 , 1,2,2-Tetrachloroethane 29.0% 

3/08/94, 00:55 Chloromethane 62.4% 
Vinyl Chloride 37.8% 
Carbon Disulfide 25.6% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results did not require 
qualification. 
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1.5 Blanks 

1.5.1 Field Blanks 

One trip blank was collected and analyzed for Volatile Organics. The following compounds 
were detected in the trip blank. 

Samole ID 

TB-0 1 Methylene Chloride 11 ug/L 
Chloroform 2 ug/L, estimated 
l,l, 1 -Trichloroethane 2 ug/L, estimated 

12 ug/L 

A limit of ten times the methylene chloride and acetone blank values and five times the 
blank values for the remaining two compounds were used foe review and qualification of 
the samples. Sample results reported at less than the Contract Required Quantitation 
Limit (CRQL) and less than the blank limit were qualified as ‘U’, not detected, at the 
CRQL Sample results found to be below the respective blank limit but above the CRQL 
were qualified as ‘U’, not detected. 

l-S.2 Method Blanks 

One water method blank and one soil method blank were analyzed for the Case. The 
following summarizes Volatile Organics detected. 

Samole ID 

VBIJG 1 Methylene Chloride 5 ug/Kg, estimated 

A limit of ten times the methylene chloride value above was used for review and 
qualification of the soil sampks. All associated sample results were found to be less than 
the Mank limit and less than the CRQL and were qualified as ‘U’, not detected, at the 
CRQL 

1.6 GWMS Instrument Performance Check 

Instrument performance was generated within acceptable limits for Bromofluorobenzene 
(BFB). 

1.7 Tentatively Identified Comwunds (TICsI 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. . 

1.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation, with the following exception. 



Samole ID Internal Standard 
Reported 

Count Area 
Lower 
Limit 

2-SD-4 Chlorobenzene-dS 99650 118664 

1 he sample was qualified as ‘UJ’, estrmated, for the non-detectable results, for the 
compounds associated with the chlorobenzene internal standard. Positive results were 
not detected for the ccxnpoutck affected. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

l Holding Times 

* Surrogate Recovery 
* MS/MSD 
* Initial and Continuing Calibration 
* Blanks (Method and Field) 
* K/MS Instrument Performance Check 
+ TICS 
* Internal Standards 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

2.1 Holdina Times 

All holding times were met for extraction and analysis of the water and soil samples, 
with the following exceptions. The USEPA technical holding time for waters is 7 days 
from collection to extraction, and 40 days from extraction to analysis. Soil samples 
must be extracted within 14 days of collection and analyzed within 40 days of extraction. 

The following samples were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the nortdetectable results, due to extraction 8 days beyond the holding 
time. 

Sample ID 

1 -SW-4RE 
Z-SW-1 RE 
Z-SW-4RE 
1 -SW-4RE MS 
1 -S W-4RE MSD 

2.2 Sunwate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the eight 
surrogate compounds, with the following exceptions. 
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Sample ID 

SBLKW2 Nitrobenzene-dS 10% R (Limit 35-114) 
2-Fluorobiphenyl 12% (Limit 43-l 16) 
Terphenyl-d14 11% (Limit 33-l 41) 
Z-Fluorophenol 11% (Limit 21-l 10) 
2,4,6-Tribromophenol 8% (Limit 1 O-l 23) 
Z-Chlorophenol-d4 10% (Limit 33-l 10) 
1,2-Dichlorobenzene 11% (Limit 16-1 10) 

Much of the final extract from SBLKWZ was lost in a laboratory accident, generating the 
low surrogate recoveries above. Sample SBLKW2 was qualified as ‘UJ’, estimated, for 
the non-detectable results. Positive results were not detected. The affected samples 
were re-extracted and re-analyzed out of holding time with an acceptable blank. 

2.3 MS/MSD 

MS/MS0 sample sets were analyzed for the water and soil samples. Acceptable accuracy 
and precision were generated. However, several compounds exhibited low spike 
recovery and poor precision for sample 2-SD-3. 

2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for F, 
% RSD, RRF, and % 0, with the following exceptions. 

There were instances where compounds were found to be out of specification for the 
initial and continuing calibrations. Positive results were not detected for the affected 
compounds, therefore, qualification was not required. 

2.5 Blanks 

2.5.1 Field Blanks 

Field blanks were not collected for Semi-Volatile Organics analyses. 

2.5.2 Method Blanks 

Two water method blanks and two soil method blanks were analyzed for Semi-Volatile 
Organics. TCL semi-volatile organics were not detected. However, the following TICS 
were detected. 

SBLKS 1 TIC for Aldol Condensation Product 980 ug/Kg, estimated 

SBLKSZ TIC for Aldol Condensation Product 760 ug/Kg, estimated . 

A limit of fwe times the highest TIC value for the Aldol Condensation Product was used 
for review and qualification of the soil samples. All sample results were found to be 
below the respective blank limit and were qualified as ‘U’, not detected, for the aldol 
condensation product 



Instrument performance was generated within acceptable limits for 
Decafluorotriphenylphosphine (DFTPP). 

2.7 Tics 

TICS were generated in accordance with protocol. The Form I’s, including the 
appropriate qualifiers, are included in Appendix E. 

2.8 Internal Standards 

All internal standards were oenerated within acceptable specifications for area counts 
and retention time variation, with the following exceptions. 

Samole ID 

Z-SD-4 

Z-SD-4D 

2-SD-4DL 

2-SD-4DRE 

Reported 
Internal Standard Area Count 

1,4-Dichlorobenzene-d4 16013 
Naphthalene-d8 34659 
Acenaphthene-dl 0 13740 
Phenanthrene-d 7 0 10477 
Chrysene-d 12 16980 
Perylene-d 12 23619 

Phenanthrene-dl 0 72484 
Chrysene-dl 2 94035 
Perylene-dl 2 124364 

Phenanthrene-dl 0 65428 

Phenanthrene-dl 0 27029 

Lower 
Limit 

20044 
71370 
43853 
51656 
27600 
30219 

155361 
117785 
126127 

120760 

120760 

The samples above were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results, for the compounds associated with the 
particular internal standards noted. 

3.0 PESTICIDEW’CBs BY GC 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS and MSD 
* Blanks (Method and Field) 
* Instrument (GC) Performance 
* Calibration 
* Compound Identification 

. 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 
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3.1 Holdina Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the water and soil samples. The USEPA technical holding time for water samples is 7 
days from collection to extraction and 40 days from extraction to analysis. Soil samples 

must be extracted within 14 days of collection and analyzed within 40 days of extraction. 

3.2 Surroqate Recovery 

Surrogate recovery was generated within acceptable limits, with the following 
exception. 

Samole ID 

2-SD-4D TCXl 35% R (Advisory Limit 60-150) 
OCBl 14% 

DCBZ 330% 

The sample above was qualified as ‘J’, estimated, for the positive results and ‘UJ’, 
estimated, for the non-detectable results, due to low surrogate recovery.. 

Several samples exhibited low recovery for either Tetrachloro-rn-xylene or 
Decachlorobiphenyl. However, both surrogates are required to be out of specification 
for qualification of the samples. The remaining samples did not require qualification. 

. 3 MS/MSD 

MS/MSD sample sets for both water and soils were analyzed for Pesticides and PCBs. 
Acceptable accuracy and precision were generated. 

3.4 Blanks 

3.4.1 Field Blanks 

Field blanks were not collected for Pesticide and PCB analyses. 

3.4.2 Method Blanks 

One water method Mank and four soil method Manks were analyzed for the Case. 
Pesticides and PCBs were not detected in any of the method blanks. 

3-S Instrument GC Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through 
the generation of data within acceptable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures. Review items included resolution between adjacent 
peaks, retention time windows, Relative Percent Difference (RPD), and percent 
breakdown for DDT/Endrin. 
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3-s Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
individual standard mixtures, with the following exceptions. Review items included 
resolution, retention time windows, calibration factors (CF), percent RSD for 
linearity, RPD and %R. 

Individual Standard Mixtures: 

Date, Time 

3/22/94, 17:21 Methoxychlor 28.0% RPD (Limit 25%) 

The associated samples were qualified as ‘UJ’, estimated, for the non-detectable results 
for the compound. Positive results were not detected for methoxychlor. 

a7 ComDound identification 

GC qualitative analyses are considered to be acceptable. Data was generated in accordance 
with protocols. Various positive results were qualified as ‘J’, estimated, where the 
percent difference between the two GC cdumns exceeded 25%. The lower of the two 
results is reported, as per the protocol. 

4.0 INORGANK ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometry) 

The following items/criteria were reviewed: 

* Holding Times 
l Initial and Continuing Calibration 
+ Blanks (Initial, Continuing Calibration, and Preparation) 
* Field Blanks 
* ICP Interference Check Sample 
l Matrix Spike Sample Recovery 
+ Laboratory Duplicates 
* Laboratory Control Sample (LCS) 
l ICP Serial Dilution 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text 

4.1 Holdinq Ames 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (2 8 days), and cyanide ( 14 days). 

, 

4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. 
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4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks 

Field blanks were not collected for Inorganic analyses. 

4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
80-I 20% for recovery. 

4.5 Soiked Sample Recovery 

All percent recoveries for the matrix spike samples were found to be within the 
75-l 25% limit, with the following exceptions. 

Sample ID 

2-SD-3 Arsenic 67.4% R 
Lead (AA) 74.3% 
Manganese -42.8% 
Mercury 49.2% 

The soil samples were qualified as ‘J’, estimated, for the positive results and ‘UJ’, 
estimated, for the norrdetectable results, for the elements above. 

Sample ID 

1 -SW-4 Selenium 58.2% R 

The water samples were qualified as ‘UJ’, estimated, for the non-detectable results for 
selenium. Positive results were not detected. 

4.6 Laboratory Duplicates 

Precision (relative percent difference) for the water and soil samples was found to be 
acceptable for all the elements, with the following exceptions. 

Sample ID 

1 -SW-4 Zinc 31.6% RPD 

The positive results for zinc for the water samples were qualified as ‘J’, estimated. 

4.7 Laboratom Control Samole USI 

The aqueous and solid laboratory control samples were generated within acceptable 
limits. 
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4.8 ICP Serial Dilution 

ICP Serial Dilution was found to be within the acceptablelO% limit for percent 
difference, with the following exceptions. 

solis: fmc 11.1% D 

Waters: lrori 11.3% D 

Positive results for zinc (soils) and iron (waters) which exceeded 50 times the 
Instrument Detection Limit were qualified as ‘J’, estimated. 
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MEMORANDUM x 
TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: June 13, 1994 

SUBJECT: Comments on ChemWorld Environmental Inc.'s Data 
Validation Report ror Bainbridge Naval Training 

Center, Work Order # 1. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc.' s ('3's) Data Validation Report 
# 4 for the Bainbridge Naval Training Center (BNTC), dated 
June 2, 1994 was performed under Work Order # 1 for samples 
collected between February 28 and March 1, 1994. The report 
covers analytical data contained in E & E data package 
9400.397 (surface waters and sediments). 

Given below are our quality assurance/quality control 

(QA/QC) comments regarding data,usability, providing further 
explanation/clarification and including any differing 
opinions. In addition, we have included comments on overall 
precision based on assessment of field duplicate results for 
this sampling event. Revised data summary sheets are at- 
tached which give our qualifiers where they differ from 

CW’S. 

QA/QC CO-S 

COMMENT 1 

The tentatively identified compounds are qualified with an 
" N " by C-W. This qualification is noL necessary when an 

G-217 
recycled paper 



identification is not made. Revised data summary sheets are 

enclosed. 

COMMENT 2 

The validation report from CW includes samples 2-SD-5, 2-SD- 

6, 2-SD-7, 2-SD-B, 2-SD-8D and 2-SD-9 for semivolatile and 

pesticide/PCB analysis. These samples were not listed in CW 
introduction. 

COMMENT 3 

The internal standard (IS) response criterion was not met 

for the volatile analysis of sample 2-SD-4. Sample 2-SD-4 
was not reanalyzed however the field duplicate sample 2-SD- 

4D volatile analysis gave similar IS results (low, but 

within the acceptable criterion) indicating a matrix effect. 

COMMENT 4, 

Samples l-SW-4RE, 2-SW-1RE and 2-SW-4RE were reextracted for 
semivolatiles due to poor surrogate recoveries in the 

associated method blank. The reextraction was performed 8 
days beyond the acceptable holding time. The original sample 
extraction had acceptable s'urrogate recoveries and are 

recommended for use. 

COMMENT5 

The internal standard (IS) response criterion was not met 
for the semivolatile analyses of samples 2-SD-4, 2-SD-4DL, 

2-SD-4D and 2-SD-4DRE indicating a matrix effect. 

COMMENT6 
Several organics analysis (volatiles, semivolatiles and 

pesticide/PCBs) required dilutions due to the sample matrix 

and/or high levels of various contaminants. In some cases 
both analyses were reported. The validation qualifier "RN 

was used in these cases on the data summary sheets and in 
the database to indicate the result that is considered less 
reliable. G-218 



OVERALL PRECISION 

Field duplicate results for 2-SD-4/2-SD 4D indicate good 

overall precision for the inorganics, with the exception of 
lead with an RPD of 73% (see Table 1). Overall precision for 

organics in 2-SD-4/2-SD-4D was also good with the exception 

of fluoranthene with an RPD of 41%, benzo(b)fluoranthene 
with an RPD of 85%, benzo(k) fluoranthene with an RPD of 

82%, benzo(a)pyrene with an RPD of 47%, dibenz(a,h)- 
anthracene with an RPD of 86% and endosulfati sulfate with an 

RPD of 109% (see Table 2). Overall precision for organics in 

2-SD-8/2-SD-8D was also good with the exception of 4,4'-DDE 
with an RPD of 43%, 4,4’-DDD with an RPD of 68% and 4,4'-DDT 

with an RPD of 44% (see Table 3). The lack of precision is 

attributable to the low levels and the sample non- 
homogeneity. 
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TABLE 1 

BNTC SEDIMENTS 

FIELD DUPLICATE RESULTS - INORGANICS 

(Results in ug/kg) 

Parameter 2-SD-4 2-SD-4D RPD 

Aluminum 

Arsenic 

Barium 
Beryllium 

Calcium 

Chromium 
Cobalt 

Copper 

Iron 
Lead 

Magnesium' 
Manganese 

Nickel 

Sodium 

Vanadium 
Zinc 

Cyanide 

5490 5740 

2.1 

57.4 60.7 

0.47 0.51 

1980 2290 

12.1 11.4 

7.3 7.7 

29.2 29.2 

12000 12600 

74.5 161 

1250 1240 

114 122 

8.1 7.9 

654 ND 

30.6 34.0 

127 136 

1.6 1.2 

2.9 

4.4 

32 

5.6 

0.2 

15 

5.9 

5.3 

0 

4.9 

73 

0.8 

6.8 

2.5 

IN 

11 

6.8 

29 

IN = Indeterminant 

ND= Not detected 
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Table 2 

BNTC SEDIMENTS 

FIELD DUPLICATE RESULTS - ORGANICS 

(Results in ug/kg) 

Parameter 2-SD-4 2-SD-4D RPD 

Naphthalene 
2-Methylnaphthalene 

Acenaphthene 

Phenanthrene 
Fluoranthene 

Pyrene 
Benzo(aJAnthracene 

Chrysene 

Bis(2-ethylhexyljphthalate 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Benzo(a)pyrene 

Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 

Benzo(g,h,i)Perylene 
Heptachlor'epoxide 
4,4'-DDE 

Endrin 
4,4' -DDD 

Endrin aldehyde 
alpha-Chlordane 
Endosulfan sulfate 
4,4-DDT 

340 

960 

340 

,190o 

7900 

3900 

3700 

6300 

ND 
6700 

6900 

1300 

3800 

500 

1500 

54 

160 

77 

1900 

ND 

ND 

180 

89 

460 30 

1200 22 

ND IN 

ND IN 
12000 41 

4200 7.4 

ND IN 

5500 14 

860 IN 

2700 85 

2900 82 

2100 47 

2900 27 

200 86 

1100 31 

60 11 

220 32 

100 26 

2500 27 

180 IN 
47 IN 

610 109 

ND IN 

IN - Indeterminant 

ND = Not detected 
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Table 3 

BNTC SEDIMENTS 

FIELD DUPLICATE RESULTS - ORGANICS 

(Results in ug/kg) 

-. 
Parameter 2-SD-8 2-SD-8D RPD 

Di-n-Butylphthalate ND 61 IN 
Bis(2-ethylhexyllphthalate 67 79 16 
4,4'-DDE 310 480 43 

4,4'-DDD 54 110 68 
4,4-DDT l-50 250 44 

IN = Indeterminant 

ND = Not detected 
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CHEMWORLD ENVIRONMENTAL, INC. 

Environmental Consultants 

MEMORANDUM 

TO: Lynn Hess, Ecology & Environment, inc. 

FROM: Andrea Schuessler, ChemWorld Environmental, Inc. 

DATE: June 7, 1994 

RE: Bainbridge Project - General Chemistry Review/NEESA Level C 
Total Recoverable Petroleum Hydrocarbons (TRPH) 
Case No.‘s 9400.144, 9400.146, 9400.152, 9400.153, 9400.164, 
9400.358, 9400.396, 9400.397, 9400.409 and 9400.410 

The general chemistry analytical data review for the Bainbridge Project has been 
completed for Total Recoverable Petroleum Hydrocarbons (TRPH). All quality control 
data as presented in the data packages referenced above was found to be acceptable, with 
the following exceptions as described below. Review items included the following areas : 

* Holding Times (28 days from collection) 
l Reference Standards (Limit 80-l 20% for recovery) 
* Method Blanks (Contamination should not be detected) 
l Laboratory Control Samples or Blank Spikes (Limit 75-l 25% for recovery) 
* Matrix Spike Recovery (Limit 75-12556) 
l Laboratory Duplicate Samples (Limit 25% waters, 35% Soils) 

The following areas were found to be out of specification for the Cases. 

Case No. 9400.144 

Blank Spike recovery was generated at 133% for the water samples. The positive 
results, only, for TRPH are qualified as ‘J’, estimated, due to high spike recovery. 

Case No. 9400.146 

Blank Spike recovery was generated at 152% for the water samples. The positive 
results, only, for TRPH are qualified as ‘J’, estimated, due to high spike recovery. 

Case No. 9400.396 

Laboratory Control Sample (LCS) recovery was generated at 126% for the water 
samples. The positive result for TRPH for sample l-PW-3 is qualified as ‘J’, 
estimated, due to high spike recovery. 

Case No. 9400.409 

Laboratory Control Sample (LCS) recovery was generated at 126% for the water 
samples. The positive result for TRPH for sample l-SW-4 is qualified as ‘I’, estimated, 
due to high spike recovery. 

Page 1 of 1 
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DATA VAUDATION SUMMARY #5 ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case No. 9400.410 

Sampling Date of March 1, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 4 soil samples and the associated quality control samples for Case Number 
9400.410. Sampling activities were conducted in support of the field investigation for 
the Bainbridge Project. The analytical laboratory work was performed by Ecology and 
Environment, Inc’s Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GUMS); Base/Neutral and Acid Extractable Organics by GC/MS; 

Pesticides and Polychlorinated Biphenyls (PCBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols. Additional organic and inorganic analyses were 
performed for the project. The Data Validation Reports for these analyses are provided 
under separate cover. 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quality Assurance in Environmental 
Analysis, October 1990. In addition, the CLP portion of the corresponding USEPA 
Statements of Work (SOW) were utilized, where applicable and relevant. The validation 
report pertains to the following samples: 

Case No. 9400.410 

I-SD-? 

1 -SD-Z 
1 -SD-4 

Z-SD- 10 (Semi-volatiles and Inorganics, only) 

7.0 VOLATILE ORGANICS BY GC/MS 

The following items/criteria were reviewed: 

* Holding Times 
* System Monitoring Compound Recovery 
* Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
* Initial and Continuing Calibration 
* Blanks (Method and Field) 
* GC/MS Instrument Performance Check 
l Tentatively Identified Compounds (TICS) 
* Internal Standards 
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All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations detailed as follows. All data is considered to be valid and usable with the 
appropriate qualifiers, as noted on the data summary forms and within the following 
text. 

1.1 Holdinq Times 

All holding times were met within the acceptable time frame of 14 days from collection 
for the soil samples. 

1.2 System Monitorinq Compound Recovery 

All system monitoring recovery (%R) was found to be generated within acceptable 
limits for the three surrogate compounds. 

1.3 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

One MS/MSD sample set was analyzed for the soil samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 

1.4 Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (m), Percent Relative Standard Deviation (% RSD), 
Relative Response Factors (RRF), and percent Difference (% D), with the following 
exceptions. 

Initial Calibration: 

3/02/94 39.2% RSD (Limit 30%) 

Acetone was not detected in the samples, therefore, qualification is not required. 

Continuing Calibration: 

Date, Time 

3/l O/94, 06:Ol Bromornethane 26.0% 0 (Limit 25%) 
Chloroethane 26.9% 
Carbon Disulfide 28.6% 
2-Butanone 31.0% 
4-methyl-2-pentanone 26.9% 
2-Hexanone 28.4% 

3/08/94, 00;55 Chloromethane 62.4% 
Vinyl Chloride 37.8% 
Carbon Disulfide 25.6% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results did not require 
qualification. 
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1.5 Blanks 

1.5.1 Field Blanks 

One trip blank was collected and analyzed for Volatile Organics (included in Case 
9400.397). The following compounds were detected in the trip blank. 

Samole ID 

TB-0 1 Methylene Chloride 11 ug/L 
Chloroform 2 ug/L, estimated 
1 1,l -Trichioroethane , 2 ug/L, estimated 
Acetane 12 ug/L 

The sample results from Case No. 9400.410 were not affected by the trip blank above. 
The affected compounds either were qualified through Section 1.52, Method Blanks or 
were not detected 

1.5.2 Method Blanks 

Two soil method blanks were analyzed for the Case. The following summarizes Volatile 
Organics detected 

VBLKSl Methylene Chluride 5 ug/Ky, estimaled 

VBLKSZ Methylene Chloride 
Acetone 

12 ug/Kg 
5 ug/Kg, estimated 

A limit of ten times the highest methyiene chloride and acetone values above were used 
for review and qualification of the soil samples. Sample results that were found to be 
less than the blank limit and less than the CRQL were qualified as ‘U’, not detected, at the 
CRQL Sample results that were found to be reported above the CRQL and below the blank 
limit were qualified as ‘U’, not detected. 

1.6 GUMS Instrument Performance Check 

Instrument performance was generated within acceptable limits for Bromofiuorobenzene 
(BFB). 

1.7 Tentativelv Identified ComDounds (TICsl 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. 

1.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention trme variation, with the following exceptions. 
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Sample ID Internal Standard 
Repwted 

Area Count 
Lower 
Limit 

1 -SD-Z Chlorobentene-dS 169535 1 a5424 

1 -SD-2RE Chlorobenzene-d5 164777 7 a5424 

The samples were qualified as ‘UJ’, estimated, for the non-detectable results, for the 
compounds associated with the chlorobenzene internal standard. Positive results were 
not detected for the compounds affected. 

2.0 SEMI-VOLATILE ORGANICS BY GC/US 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS/MSD 
+ Initial and Continuing Calibration 
+ Blanks (Method and Field) 
* GUMS Instrument Performance Check 
* TICS 
* Internal Standards 

All kerns above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

2.1 Hoidino Times 

All holding times were met for extraction and analysis of the soil samples. Soil samples 
must be extracted within 14 days of collection and analyzed within 40 days of extraction. 

2.2 Surrooate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the eight 
surrogate compounds. 

2.3 MS/MSD 

One MS/MSD sample set was anatyzed for the soil samples. Acceptable accuracy and 
precision were generated. 

2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for s, 
% RSD, RRF, and 46 D, with the following exceptions. 
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Continuing Calibration: 

Date, Time 

3/l 6/94, 0 1:04 

3/21/94. OS:02 

3/23/94, 22114 

3/24/94, 11:14 

Hexachlorobutadiene 27.2% D (Limit 25%) 
Hexachlorocyclopentadiene 38.4% 

Hexachlorobutadiene 
Hexachlorocyciopentadiene 
3-Nitroaniline 
2,4-Dinitrophenol 
4-nitrophenol 
4-Nitroaniline 
4-Bromophenyl-phenylether 

29.6% 
35.2% 
27.6% 
37.8% 
48.1% 
44.5% 
29.0% 

4-Chlnraaniline 
3-Nitroaniline 
4-Nitroaniline 
Di-n-butylphthalate 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
bis( 2-ethylhexyl)phthalate 
Di-n-octylphthalate 

34.4% 
60.7% 
59.2% 
36.1% 
30.0% 
52.8% 
77.8% 
52.6% 
58.1% 

2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenridine 
bis( 2-ethylhexyl)phthalate 
DiLn-octylphthalate 

26.6% 
26.9% 
32.8% 
28.4% 
47.6% 
53.9% 
50.7% 
59.4% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only. The non-detectable results do not require 
qualification. 

2.5 Blanks 

2.5.1 Field Blanks 

Field blanks were not collected for Semi-Volatile Organic analyses. 

2.5.2 Method Blanks 

Two soil method blanks were analyzed for Semi-Volatile Organics. Target Compound List 
(TCL) semi-volatile organics were not detected. However, the following TICS were 
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Sample ID 

SBLKS 1 TIC fur Aldol Cundensation Product 980 ug/Kg, estimated 

SBLKS2 TIC for Aldol Condensation Product 880 ug/Kg, estimated 

A limit of five times the highest TIC value for the Aldol Condensation Product was used 
for review and qualification of the soil samples. All sample results were found to be 
below the respective blank limit and were qualified as ‘U’, not detected, for the aldol 
condensation product. 

2.6 GC/MS Instrument Performance Check 

Instrument performance was generated within acceptable limits for 
Decafluorotriphenyiphosphine (DFTPP). 

2.7 TICS 

TICS were generated in accordance with protocol. The Form I’s, including the 
appropriate qualifiers, are included in Appendix E. 

2.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation, with the following exceptions. 

Sample ID tntemal Standard 
Reported Lower 

Area Count Limit 

1 -SD-2 Phenanthrene-dl 0 88502 104448 
Chrysene-d12 54906 58988 

2-SD- 1 OMS Chrysene-d12 57641 58988 

1 -SD-2DL Perylene-dl 2 ‘84462 91670 

The samples above were qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 
estimated, for the non-detectable results, for the compounds associated with the 
particular internal standards noted. 

3.0 FJESTICIDES/PCBs BY GC 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS and MSD 
* Blanks (Method and Field) 
l Instrument (GC) Performance 
* Calibration 
l Compound Identification 
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All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

3.1 Holdinq Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the soil samples. Soil samples must be extracted within 14 days of collection and 
analyzed within 40 days of extraction. 

3.2 Surroaate Recovery 

Surrogate recovery was generated within acceptable limits for the two surrogate 
compounds. 

3.3 MS/MSD 

An MS/MSD sample set for soils was included from Case 9400.397. Acceptable accuracy 
and precision were generated. 

3.4 Blanks 

3.4-l Field Blanks 

Field blanks were not collected for Pesticide and PC6 analyses. 

3.4.2 Method Blanks 

Two soil method blanks were analyzed for the Case. Pesticides and PcBs were not 
detected in the method blanks. 

3.5 Instrument GC Performance 

Adequate chromatographic resolution and instrument sensitivity were achieved through 
the generation of data within acceptable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures. Review items included resolution between adjacent 
peaks, retention time windows, Relative Percent Difference (RPD), and percent 
breakdown for DDT/Endrin. 

3.6 Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
indrvidual standard mrxtures, with the tollowing exceptions. Review items included 
resolution, retention time windows, calibration factors (CF), percent RSD for 
linearity, RPD and %R. 

Individual Standard Mixtures: 

Date, Time 

3/22/94, 17:2 1 Methoxychlor 28.0% RPD (Limit 25%) 
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The associated samples were qualified as ‘UJ’, estimated, for the nomdetectable results 
for the compound. Positive results were not detected for methoxychlor. 

3.7 Compound identification 

GC qualitative analyses are considered to be acceptable. Data was generated in accordance 
with protocols. Various positive results were qualified as ‘J’, estimated, where the 
percent difference between the two GC columns exceeded 2.5%. The lower of the two 
results is reported, as per the protocol. 

4.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometty) 

The following items/criteria were reviewed: 

Holding Times 
Initial and Continuing Calibration 
Blanks (Initial, Continuing Calibration, and Preparation) 
Field Blanks 
ICP Interference Check Sample 
Matrix Spike Sample Recovery 
Laboratory Duplicates 
Laboratory Control Sample (LCS) 
ICP Serial Dilution 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms and within the following text. 

4.1 Holdina Times 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (28 days), and cyanide ( 14 days). 

4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. 

4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks 

Field blanks were not collected fur lnurganic analyses. 
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4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
89-120% for recovery. 

4.5 Spiked Sample Recovery 

All percent recoveries for the matrix spike samples were found to be within the 
75125% limit, with the following exceptions. 

Sample ID 

1 -SD-4 Antimony 70.4% R 
Mercury 73.2% 

The soil samples were qualified as ‘UJ’, estimated, for the non-detectable results, for 
the elements above. Positive results were not detected for the compounds affected. 

4.6 Laboratory Duplicates 

Precision (relative percent difference) for the soil samples was found to be acceptable 
for all the elements. 

4.7 Laboratow Control Samole (LCS\ 

The solid laboratory control sample was generated within acceptable limits. 

4.8 ICP Serial Dilution 

ICP Serial Dilution was not performed for the soil samples. 
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MEMORANDUM 

TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: June 13, 1994 

SUBJECT: Comments on ChemWorld Environmental Inc.'s Data 

Validation Report for Bainbridge Naval Training 
Center, Work Order # 1. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc.' s (CW's) Data Validation Report 
# 5 for the Bainbridge Naval Training Center (BNTC), dated 

June 3, 1994 was performed under Work Order # 1 for samples 
collected on March 1, 1994. The report covers analytical 
data contained in E & E data package 9400.410 (sediment 
samples). 

Given below are our quality assurance/quality control 
(QA/QC) comments regarding data usability, providing further 
explanation/clarification and including any differing 
opinions. In addition, we have included comments on overall 
precision based on assessment of field duplicate results for 
this sampling event. Revised data summary sheets are at- 
tached which give our qualifiers where they differ from 
CW’S. 

QA/QC COMMENTS 

COMMENT I 

The tentatively identified compounds are qualified with an 

"N" by CW. This qualification is not necessary when an 
identification is not made. Revised data summary sheets are 
enclosed. 
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COMMENT 2 

Sample 2-SD-10 was analyzed for semivolatiles and pesti- 
cide/PCEs, not for inurganics as stated in CWs report. 

COMMENT3 
The internal standard (IS) response criterion was not met 

for volatile sample l-SD-2. The sample was reanalyzed and 
gave similar IS responses indicating a matrix effect. 

COMMENT 4 
The internal standard (IS) response criterion was not met 

for semivolatile sample l-SD-2. The sample was reanalyzed at 
a dilution again giving unacceptable IS responses, indicat- 
ing a sample matrix effect. 

COMMYENT 5 
A dichlorobenzene isomer was detected in the volatile 
analysis of samples l-SD-2 and l-SD-4 and reported as a 
tentatively identified compound (TIC). The same TIC was 

detected in the laboratory blank associated with sample l- 

SD-2. The blank associated with l-SD-4 was free of the 
dichlorobenzene isomer. In the semivolatile analysis of 
these samples thex-e was no dichlorobenzene detected. Due to 
the dichlorobenzenes isomer presence in the one blank, the 
lark of this compound in the'semivolatile analyses and the 

low level detected in the volatile analyses the'dichloro- 

benzene isomer should be considered not detected in both of 
these samples. 

COMMENT6 
Several organics analysis (volatiles, semivolatiles and 
pesticide/PCBs) required dilutions due to the sample matrix 

and/or high levels of various contaminants. In some cases 
both analyses were reported. The validation qualifier IcR1' 
was used in these cases on the data summary sheets and in 
the database to indicate the results that is considered less 
reliable. 
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OVERALL PRECISION 

There were no field duplicate analysis included in this 

report. However, the laboratory quality control indicates 
good overall precision. 
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DATA VALIDATION SUMMARY #6: ORGANIC and INORGANIC ANALYSES 

Bainbridge Project 
Case No. 9400.547, 9400.557, 9400.675, and 9400.676 

Sampling Dates of March 22 - April 8, 1994 

INTRODUCTION 

This Data Validation Summary report for organic and inorganic analyses was generated 
for 38 water samples, 25 soil samples, and the associated quality control samples for 
the Case Numbers referenced above. Sampling activities were conducted in support of 
the field investigation for the Bainbridge Project. The analytical laboratory work was 
performed by Ecology and Environment, Inc.‘s Analytical Services Center. 

Analytical testing consisted of volatile organic analyses by Gas Chromatography/Mass 
Spectroscopy (GC/MS); Base/Neutral and Acid Extractable Organics by GC/MS; 
Pesticides and Polychlorinated Biphenyls (PCBs) by GC; lnorganics by Atomic 
Absorption (AA) and Inductively Coupled Argon Plasma (ICP); Mercury by Cold Vapor; 
and Cyanide by Spectrophotometry. The analytical work was performed utilizing the 
most current United States Environmental Protection Agency (USEPA) Contract 
Laboratory Program (CLP) protocols (OLM01.8 and ILM03.0). Additional organic and 
inorganic analyses were performed for the project. The Data Validation Reports for 
these analyses are provided under separate cover. 

This report provides a summary of data acceptability and deviations in accordance with 
the Naval Energy and Environmental Support Activity (NEESA) Level C 
requirements, as stated in the document Quality Assurance in Environmental 
Analysis, October 1990, and the applicable portions for Pesticide review from the 
USEPA’s CLP National Functional Guidelines for Organic Data Review, 
February 1994. In addition, the CLP portion of the corresponding USEPA Statements 
of Work (SOW) were utilized, where applicable and relevant. The validation report 
pertains to the following samples: 

Case No. 9400.547 

1 -GW-36 
1 -GW-36D 
1 -GW-46 
1 -GW-66 
1 -GW-86 
Z-GW-26 
Z-GW-36 

Case No. 9400.557 

l-GW-16 
l-GW-26 
1 -GW-56 
1 -GW-76 
1 -GW-96 

2-GW-46 
z-GW-56 
z-GW-66 
Z-GW-76 
z-GW-86 
Z-GW-96 

l-GW-106 
l-GW-1 16 
l-GW-11 D6 
l-GW-126 

Z-GW-106 
2-Gw-1 16 
z-GW-126 
Z-GW-126D 
2-GW-136 
3-22-TB6 (Trip Blank) 

l-GW-136 
2-GW-1 
3-23-TB6 (Trip Blank) 
3-24-TB (Trip Blank) 

ChemWorld Environmental, Inc. G-253 WFl 

recycled paper tw~l~~g~ tir~tl rmirtmnwnc 



Case No. 9400.67> 

1 -GW-0168 
l-GW-026B 
1 -GW-076B 
l-GW-7T (Trip Blank 4/08/94) 

(Pesticide/PCBs, only) 

z-ss-1 2-ss-2 
z-ss- 10 z-ss-2u 
2-ss-1 1 2-SS- 3 
2-ss- 12 2-SS-4 
z-ss- 1 3 2-ss-5 

Case No. 9400.676 

2-BH-10 
2-BH-1 1 
2-BH-1 1 D 
2-BH- 12 

2-SS-6 
Z-SS-7 
2-SS-8 
2-ss-9 
2-BH-SR (Rinsate Blank 4/8/94) 

2-SS-14 
2-ss-15 
2-SS-1 SR (Rinsate Blank 4/7/94) 
2-SS- 16 

1.0 VOLATILE ORGANICS BY GC/MS 

The following items/criteria were reviewed: 

* Holding Times 
* System Monitoring (Surrogate) Compound Recovery 
* Matrix Spikes (MS) and Matrix Spike Duplicates (MSD) 
l Initial and Continuing Calibration 
* Blanks (Method and Field) 
+ GUMS instrument Performance Check 
* Tcntativcly identified Compounds (TICS) 
* Internal Standards 

All items above were generated within acceptable Quality Control (QC) specifications, 
with deviations detailed as follows. All data is considered to be valid and usable with the 
appropriate qualifiers, as noted on the data summary forms in Appendix A and within the 
following text. 

1.1 Holdina Times 

All holding times were met within the acceptable time frame of 14 days from collection 
for the acid preserved water samples. 

1.2 System Monitorinq ComDound Recovery 

All system monitoring recovery (%R) was found to be generated within acceptable 
limits for the three surrogate compounds. 
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1.3 Matrix Spike/Matrix Soike Duolicates (MS/MSDl 

MWMSD sample sets were analyzed for the water samples. Acceptable accuracy 
(percent recovery) and precision (relative percent difference) were generated. 

1.4 Calibration 

All initial and continuing calibration was performed within acceptable limits for average 
Relative Response Factors (E), Percent Relative Standard Deviation (% RSD), 
Relative Response Factors (RRF), and percent Difference (% D), with the folluwing 
exceptions. 

1.4.1 Case No. 9400.547 

Continuing Calibration: 

Date, Time 

3/25/94, 17:06 Carbon Disulfide 35.8% D (Limit 25%) 

3/28/94, 04:46 /Acetcm 
2-Butanone 
4-methyl-3-pentanone 
2-Hexanone 

44.4% 
42.5% 
25.6% 
48.3% 

3/28/94, 16:35 Acetone 
Z-Butanone 
2-Hexanone 

59.5% 
44.5% 
39.8% 

3/29/94, 04:30 A&one 43.5% 
2-Butanone 44.8% 
Z-Hexanone 41.8% 

Sample l-GW-86DL was qualified as ‘J’, estimated, for acetone. The remaining non- 
detectable results for the associated samples did not require qualification in relation to 
the continuing calibrations above. 

1.4.2 Case No. 9400.557 

Continuing Calibration: 

Date, Time 

3128194, 16:35 Acetone 
2-Butanone 
2-Hexanone 

59.5% D (Limit 25%) 
44.5% 
39.8% 

Sample 3-24-TB is qualified as ‘J’, estimated, for acetone in relation to the continuing 
calibration above. The remaining non-detectable results for the associated samples did 
not require qualification in relation to the deviations above. 
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1.4.3 Case No. 9400.675 

Continuing Calibration: 

Date. Time 

4/18/94, 11~11 Chloromethane 40.4% D (Limit 25%) 
Vinyl Chloride 33.5% 
Chloroethane 35.4% 
Carbon Disulfide 57.2% 

The compounds above were not detected in the associated samples, therefore, 
qualification was not required. 

1.5 Blanks 

1.5.1 Field Blanks 

1.5.1.1 Case No. 9400.547 

One trip blank was collected and anatyzed for Volatile Organics. The following compound 
was detected in the trip blank. 

Samole ID 

3-22-TB6 Methyiene Chloride 6 ug/L, estimated 

A limit of ten times the methylene chloride blank value was used for review and 
qualification of the water samples. Sample l-GW-86DL was qualified as ‘U’, not 
detected, for methylene chloride. The compound was not detected in the remaining 
samples. 

l-5.1.2 Case No. 9400.557 

Two trip blanks were collected and analyzed for the Case. Volatile Organics were detected 
as follows. 

Samole ID 

3-23-TB6 Methylene Chloride 
Chloroform 
1 ,l, 1 -Trichloroethane 

6 ug/L, estimated 
1 ug/l estimated 
1 ug/L, estimated 

3-24-7-B Methylene Chloride 6 ug/L, estimated 
8 ug/L, estimated 

Chloroform 1 ug/L, estimated 
1 ,l ,l -Trichloroethane 1 ug/l estimated 

Limits of ten times the highest methylene chloride and acetone values and five times the 
remaining compound values were used for review and qualification of the water samples. 
The compounds were not derected in the water samples, therefore, qualification was not 
required, 
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1.5.1.3 Case No. 9400.675 

One trip blank was collected and analyzed for Volatile Organics. The following 
summarizes the compounds detected. 

!jamrAe ID 

1 -GW-TT Methylene Chloride 4 ug/L estimated 
Acetone 9 ug/L estimated 

A limit of ten times each compound above was used for review and qualrficatron of the 
associated water samples. All affected sample results for the compounds above were 
qualified as ‘U’, not detected, at the CRQL The affected sample results were all reported 
at less than the CRQL 

1.5.2 Method Blanks 

1 s.2.1 Case No. 9400.547 

Four water method blanks were analyzed for the Case. Volatile Organics were not 
detected within the method blanks. 

1.5.2.2 Case No. 9400.557 

One water method blank was analyzed for Volatile Orgnics for the Case. Positive results 
were not detected. 

1.5.2.3 Case No. 9400.675 

Two water method blanks were analyzed for Volatile Organics for the Case. Positive 
results were not detected. 

1.6 GC/MS instrument Performance Check 

Instrument performance was generated within acceptable limits and frequency for 
Bromofluorobenzene (BFB). 

1.7 Tentatively identified Compounds (TICS) 

TICS, which were generated in accordance with protocol, are summarized on Data 
Summary Forms in Appendix E. 

1.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation. 
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2.0 SEMI-VOLATILE OKGANICS BY GUMS 
(Base/Neutral and Acid Extractable Organics) 

The following items/criteria were reviewed: 

* Holding Times 
* Surrogate Recovery 
* MS/MSD 
* initial and Continuing Calibration 
* Blanks (Method and Field) 
* GCYMS Instrumenr Performance Check 
* TICS 
* Internal Standards 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms in Appendix E? and within the following 
text 

2.1 Holdinq Times 

All holding times were met for extraction and analysis of the water samples. The USEPA 
technical holding time for waters is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

2.2 Surroaate Recovery 

All surrogate recovery was found to be generated within acceptable limits for the eight 
surrogate compounds. 

2.3 MS/MSD 

MS/MSD sample sets were analyzed for the water samples. Acceptable accuracy and 
precision were generated. t lowever, several compounds exhibited high spike recovery 
for sample l-GW-46 from Case No. 9400.547. 

2.4 Calibration 

All initial and continuing calibrations were performed within acceptable limits for E, 
% RSD, RRF, and % D, with the following exceptions. 

2.4.1 Case No. 9400.547 

Continuing Calibration: 

Date, Time 

3/29/94, 1126 4-Nitroaniline 
3,3’-Dichlorobenzidine 
Di-n-octylphthalate 

54.2% D (Limit 25%) 
48.0% 
36.8% 
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3/30/94, 09: 19 2,4-Dinitrophenol 37.2% 
4-Nitrophenol 29.4% 
2,4-Dinitrotoluene 27.1% 
3,3’-Dichlorobenzidine 52.0% 
Di-n-octylphthalate 51.4% 

3/30/94, 22:07 Pentachlorophenol 34.9% 
Di-n-octylphthalate 31.0% 

The samples associated with the continuing calibrations above were qualified as ‘J’, 
estimated, for the positive results, only, for the compounds noted above. The non- 
detectable results did not require qualification. 

2.4.2 Case No. 9400.557 

There were instances where compounds were found to be out of specification for the 
continuing calibrations. Positive results were not detected for the affected compounds, 
therefore, qualification was not required. 

2.4.3 Case No. 9400.675 

Continuing Calibration: 

Date, Time 

4/20/94, 08:26 Hexachlorocyclopentadiene 29.0% D (Limit 25%) 
2-Nitroaniline 26.7% 
bis( 2-ethylhexyl)phthalate 38.1% 
Di-n-octylphthalate 41.6% 

4/25/94, 09:26 2,2’-oxybis( 1 -Chloropropane) 28.4% 
2,4-Dinitrophenol 32.6% 

Sample SBLKWl is qualified as ‘J’, estimated, for bis(Z-ethylhexyl)phthalate. The 
remaining samples did not require qualification, due to the fact that positive results 
were not detected for the affected compounds. Bis( 2-ethylhexyl)phthalate results are 
also qualified in Section 2.5.2, Method Blanks 

2.5 Blanks 

X5.1 Field Blanks 

Field blanks were not collected for Semi-Volatile Organics analyses. 

2.5.2 Method Blanks 

2.5.2.1 Case No. 9400.547 

Two water method blanks were analyzed for Semi-Volatile Organics. TCL semi-volatile 
organ& were detected as follows. 
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SBLKWZ bis(2-ethylhexyl)phthalate 3 ug/L estimated 

A limit of ten times the bis(Z-ethylhexyl)phthalate value above was used for review and 
qualification of the water samples. Sample results which were found to be below the 
respective blank limit and reported at less than the CRQL were qualified as ‘U’, not 
detected, at the CRQL The remaining sample results found to be below the blank limit 
were qualified as ‘U’, not detected. In addition, sample results which exceed the limit do 
not require qualification. 

2.5.2.2 Case No. 9400.557 

One water method blank was analyzed for the Case. Semi-Volatile Organics were detected 
as follows. 

Sample ID 

SBLKWl bis( 2-ethylhexyl)phthalate 80 ug/L 

Due to laboratory oversight, the Method Blank above was not re-extracted and 

reanalyzed. The sample results for bis(2-ethylhexyl)phthalate were reported at less 
than the CRQL or near the CRQL. All sample results for the compound were qualified as 
‘U’, not detected. Sample results for bis(ethylhexyl)phthalate which were reported at 
less than the CRQL were qualified as ‘U’, not detected, at the CRQL 

2.5.2.3 Case &lo. 9400.675 

One water method blank was analyzed for the Case. Bis( 2-ethylhexyl)phthalate was 
detected at 2 ug/L A limit of ten times the bis(Z-ethylhexyl)phthalate value was used 
for review and qualification of the water samples. All sample results for the compound 
were qualified as ‘U’, not detected, at the CRQL 

2.6 GUMS instrument Performance Check 

Instrument performance was generated within acceptable limits and frequency for 
Decafluorotriphenylphosphine (DFTPP). 

2.7 TICS 

TICS were generated in accordance with protocol. The Form I’s, including the 
appropriate qualifiers, are included in Appendix E. 

2.8 Internal Standards 

All internal standards were generated within acceptable specifications for area counts 
and retention time variation, with the following exceptions. 
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2.8.1 Case No. 9400.557 

Sample ID Internal Standard 
Reported 

Count Area 
Lower 
Limit 

1 -GW-96MS Perylene-d 1 2 58631 92644 

The sample above was qualified as ‘UJ’, estimated, for the non-detectable results, for the 
compounds associated with the perylene internal standard. Positive results were not 
detected for the affected CO~KLS. 

28.2 Case No. 9400.675 

Sample ID Internal Standard 
Reported 

Area Count 
Lower 
Limit 

l-GW-016B MSD Chrysene-d12 149766 150179 
Perylene-d 12 130481 138780 

The sample above was qualified as ‘J’, estimated, for the positive results, and ‘UJ’, 

estimated, for the non-detectable results, for the compounds associated with the internal 
standards noted above. 

3.0 PESTICIDES/PCBs BY GC 

7 he following rtems/cntena were reviewed: 

l Holding Times 
* Surrogate Recovery 
* MS and MSD 
* Blanks (Method and Field) 
l Instrument (GC) Performance 
* Calibration 
* Compound Identification 

All items above were generated within acceptable QC specifications, with deviations 

detailed as follows. All data is considered to be valid and usable with the appropriate 
qualifiers, as noted on the data summary forms in Appendix C and within the following 
text- 

3.1 Holdina Times 

All holding times were met within acceptable time frames for extraction and analysis of 
the water and soil samples, with the following exceptions. The USEPA technical holding 
time for water samples is 7 days from collection to extraction and 40 days from 
extraction to analysis. Soil samples must be extracted within 14 days of collection and 
analyzed within 40 days of extraction. 
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3.1.1 Case No. 9400.547 

Sample Z-GW-36 was extracted two days beyond the acceptable holding time. The 
sample was qualified as ‘UJ’, estimated, for the non-detectable results. Positive results 
were not detected for the sample. 

3.1.2 Case No. 9400.676 

Sample Z-BH-6 was extracted 3 days beyond the acceptable holding time. The sample 
was qualified as ‘UJ’, estimated, for the non-detectable results. Positive results were 
not detected for Pesticides and PCBs. 

3.2 Surroqate Recovery 

Surrogate recovery was generated within the acceptable limit of 30-l SO%, as per the 
IJSEPA Functional Guidelines, (February 1994), with the following exceptions. 

3.2.1 Case No. 9400.675 

Sample ID 

z-ss- 10 TCXl 
TCXZ 
DCBl 
DCBZ 

z-ss-12 TCXl 

TCX2 
DCBl 
DCBZ 

z-ss-13 TCXl 
TCXZ 
DCBl 
DCBZ 

2-SS-3 

2-SS-4 

2-ss-5 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCXZ 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

28% R (Limit 30-150) 
23% 
25% 
23% 

20% 
22% 
24% 
24% 

20% 
19% 

20% 
21% 

23% 
21% 
21% 
20% 

20% 
20% 
23% 
22% 

26% 
25% 
30% 
28% 
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2-SS-6 

2-SS-7 

2-SS-8 

2-ss-9 

2-SS-13MS 

TCXl 0% 
TCXZ 0% 
DCBl 
DCB2 :z 

TCXl 12% 
TCX2 12% 
DCBl 15% 
DCB2 14% 

TCXl 15% 
TCX2 14% 
DCBl 17% 
DCB2 17% 

TCXl 
TCX2 
DCBl 
DCB2 

TCXl 
TCX2 
DCBl 
DCB2 

20% 
21% 
28% 
23% 

23% 
21% 
25% 
27% 

2-SS43hkD TCXl 23% 
TCX2 25% 
DCB2 28% 

The samples above were qualified as ‘J’. estimated, for the positive results, and ‘UJ’. 
estimated, for the non-detectable results, due to low surrogate recovery generated. It 
appears that sample 2-SS-6 may inadvertently not have been spiked with the surrogate 
compounds. The sample is qualified as ‘UJ’, estimated, for the non-detectable results. 

3.2.2 Case No. 9400.676 

Sample ID 

2-BH-1 1 TCXl 0% 
TCX2 0% 
DCBl 0% 
DCB2 0% 

2-BH-6MS TCXl 
TCX2 :%” 
DCBl 13% 
DCB2 12% 

Sample 2-BH-6MS was qualified as ‘UJ’, estimated, for the non-detectable results, due 
to low surrogate spike recovery. Sample 2-BH-11 was also qualified as ‘UJ’, estimated, 
for the r~urrdetectaWe results. It appears thar rhe sample may nor have been spiked with 
the surrogate compounds. The corresponding field duplicate generated acceptable 
recovery of the surrogates. 

ChemWorid Environmental, Inc. 
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3.3 MS/MD 

MS/MSD sample sets for both water and soils were analyzed for Pesticides and PCBs. 
Acceptable accuracy and precision were generated. However, for Case No. 9400.675, 
the soil MS/MSD 2-55-l 3 exhibited low spike recovery for five of the six compounds. 
Precision was found to be acceptable for the soil MS/MSD. One Matrix Spike Blank 
(MSB) for the soils was also analyzed with the Case. Acceptable accuracy was generated. 
It appears that the MS/MSD sample set Z-BH-6 for Case 9400.676 inadvertently was 
not spiked with the MS/MSD Pesticide compounds, due to 0% recovery for both the MS 
and MSD. An MSB for soils also was analyzed for the Case. Acceptable percent recovery 
was generated 

3-4 Blanks 

3.4.1 Field Blanks 

3.4.1.1 Case No. 9400.675 

One rinsate blank (Z-BH-5R) was collected on 4/08/94 and analyzed for Pesticides and 
PCBs Positive results were not detected. 

3.4.1.2 Case No. 9400.676 

One rinsate blank (2-SS-15R) was collected on 4/07/94 and analyzed for Pesticide and 
PCBs. Positive results were not detected. 

3.42 Method Blanks 

3.4.2.1 Case No. 9400.547 

Three water method blanks were analyzed for the Case. Pesticides and PCBs were not 
detected in any of the method blanks. 

3.4.2.2 Case No. 9400.557 

One water rnethoc.f blank was analyzed fur the Case. Pestkirks and PCBs were not 

3.4.2.3 Case No. 9400.675 

One water method blank and two soil method blanks were analyzed for the Case. 
Pesticides and PCBs were not detected in the method blanks. 

3.4.2.4 Case No. 9400.676 

One water method blank and three soil method blanks were analyzed for the Case. 
Pesticides and PCBs were not detected in the method blanks. 

3.5 instrument GC Performance 

Adequate chromatographic resolution and instrument sensitiviq were achieved through 
the generation of data within acceptable limits for the Resofution Check Mixture and 
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Performance Evaluation Mixtures. Review items included resolution between adjacent 
peaks, retention time windows, Relative Percent Difference (RPD), and percent 
breakdown for DDT/Endrin. 

3.6 Calibration 

All initial and continuing calibration was performed within acceptable limits for the 
individual standard mixtures, with the following exceptions. Review items included 
resolution, retention time windows, calibration factors (CF), percent RSD for 
linearity, RPD and %R. 

3.6.1 Case No. 9400.675 and 9400.676 

GPC Calibration: 

Aldrin 115% R (Limit 80-l 10) 

The associated positive results for aldrin were qualified as ‘J’, estimated. 

3-7 Compound Identification 

GC qualitative analyses are considered to be acceptable. Data was generated in accordance 
with protocols. Various positive results were qualified as ‘J’, estimated, where the 
percent difference between the two GC columns exceeded 25%. The lower of the two 
results is reported, as per the protocol. 

4.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor and Cyanide by Spectrophotometry) 

The following items/criteria were reviewed: 

Holding Times 
initial and Continuing Calibration 
Blanks (Initial, Continuing Calibration, and Preparation) 
Field Blanks 
ICP Interference Check Sample 
Matrix Spike Sample Recovery 
Laboratory Duplicates 
Laboratory Control Sample (LCS) 
ICP Serial Dilutron 

All items above were generated within acceptable QC specifications, with deviations 
detailed as follows. All data is considered to be valid and usable with the appropriate 

qualifiers, as noted on the data summary forms in Appendix D and within the following 
text 

4.1 Holdincr Times 

All holding times were met within the acceptable time frame from collection for metals 
(6 months), mercury (28 days), and cyanide (14 days). 

ChemWorld Environmental, Inc. 
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4.2 Calibration 

All initial and continuing calibration was performed within acceptable limits for percent 
recovery. However, sodium exceeded the acceptable recovery limit on 3/30/94 at 
1503 for Case No. 9400.547. The samples are qualified for sodium in Section 4.6, 
Laboratory Duplicates and do not require additional qualification. 

4.3 Blanks 

4.3.1 Laboratory (Method) Blanks 

All initial calibration, continuing calibration, and preparation blanks were generated in 
accordance with acceptable limits. 

4.3.2 Field Blanks 

Field blanks were not collected for Inorganic analyses. 

4.4 ICP Interference Check 

The ICP Interference Check samples were generated within the acceptable limit of 
80-l 20% for recovery. 

4.5 Spiked Sample Recovery 

All percent recoveries for the matrix spike samples were found to be within the 
75-l 25% limit. 

4.6 Laboratorv Duplicates 

Precision (relative percent difference) for the water samples was found to be acceptable 
for all the elements, with the following exceptions. 

4.6.1 Case No. 9400.547 

ID Samde 

2-GW-76 Sodium 94.5% RPD 

The Positive results for sodium for the water samples were qualified as ‘J’, estimated. 

4.7 Laboratory Control Samde (LCSI 

The aqueous laboratory control samples were generated within acceptable limits. 

4.8 ICP Serial Dilution 

ICP Serial Dilution was found to be within the acceptable 10% limit for percent 
difference, with the following exceptions. 
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4.8.1 Case No. 9400.675 

Iron 21.7% D 

Manganese 17.9% 

Positive results for iron and manganese which exceeded 50 times the Instrument 
Detection Limit were qualified as ‘J’, estimated. 
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KEMORANDUM 

TO: John Walter, E & E Project Manager 

FROM: Lynn Hess, E & E QA Chemist 

DATE: September 6, 1994 

SUBJECT: Comments on ChemWorld Environmental Inc.'s 

Data Validation Report for Bainbridge Naval 
Training Center, Work Order # 2. 

cc: Marcia Meredith Galloway, E & E QA Officer 

ChemWorld Environmental Inc.' s (CW's) Data Validation Report 
# 6 for the Bainbridge Naval Training Center (BNTC), dated 
July 1994 was performed under Work Order # 2 for samples 

collected between March 22 and April 8, 1994. The report 
covers analytical data contained in four E & E data packag- 
es; 9400.547/557/675/676. 

Given below are our quality assurance/quality control 
(QA/QC) comments regarding data usability, providing further 
explanation/clarification and including any differing 
opinions. In addition, we have included comments on overall 
preCiSioL Ldi _- on assessment of field duplic;IL..- . .--S for 

this sampling event. Revised data summary sheets are at- 
tached which give our qualifiers where they differ from 
CW’S. 

QA/Qc co-s 

COMMENT 1 
Samples l-GW-16, l-GW-26, and l-GW-76 from job 94C0.557 were 
resampled for senivoiatiles and pesticide/PCBs due to the 
temperature of' the cooler they were shipped in upon rc-.,_-eipt 
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ar rrhe laboratory. The semivolatile and pesticide/PC&s were 

reported in job 9400.675. 

COMMENT2 

The quantitation limits reported on the FORM I's for l-GW- 
016BMS and l-GW-016BMSD are incorrect. The quantitation 

limits should be two times the reported value due to the 
limited samples amounts extracted (500 mls). 

COMMENT 3 
Several volatile and pesticide/PCBs analysis required 
dilutions due to the high levels of various contaminants. In 

some cases both analyses were reported. The validation 

qualifier "R" was used in these cases on the data summary 
sheets to indicate the result that is considered less 
reliable. 

OVERALL PRECISION 

Field duplicate results indicate good overall precision for 
inorganics, with the exception of aluminum with an RPD of 
142%, copper with an RPD of 117% and zinc with an RPD of 

132% in l-GW-36/l-GW-36D duplicate set (see Table 1). The 
soluble metals show food RPD while the insoluble metal show 
poor precision which could be due to varying level of total 
suspended solids. These may have implications if the ground- 
water was filtered. overall precision for,organics was good 

(see Table 2). 
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Table1 

BNTC GROUNDWATERS 
FIELD DUPLICATE RESULTS - INORGANIC 

(Results in ug/L) 

Parameter l-GW-36 l-GW-36D RPD 

Aluminum 121 717 142 

Barium 113 114 0.9 

Calcium 77600 77300 0.4 

Chromium 4.6 6.5 34.2 

Chha 1 t 7.3 9.4 25.1 

Copper 5.9 22.4 117 

Iron 37500 37200 0.8 

Lead 1.5 2.3 42.1 

Magnesium 36800 36500 0.8 

Manganese 6550 6530 0.3 

Nickel 11.2 12.3 9.4 

Potassium 5350 5120 4.4 

Sodium 46400 45400 2.2 

Zinc 2.0 9.8 132 

Parameter 2-GW-126 2-GW-126D RPD 

Aluminum 
Barium 
Calcium 

Iron 

Lead 
Magnesium 
Manganese 
Nickel 
Silver 
Sodium 

Zinc 
Chromium 

80.3 127 

25-f 22.8 

14400 13000 

225 193 
1.4 _. IN 
6760 6380 
50.2. 43.7 

5.6 IN 
2.9 ,' IN 
11500 14700 

16.9 13.5 

II? 2.9 

45.0 

11.2 
10.2 

15.3 
NC 
5.8 
13.8 

NC 
NC 
24.4 

22.4 
NC 



Table 1 cont. 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 

(Results in ug/L) 

Parameter l-GW-116 l-GW-11D6 RPD 

AlUminUm 145cl 1740 18.2 

Barium 46.0 47.7 3.6 
Beryllium 0.18 0.26 36.4 

Calcium 25700 26600 3.4 
Copper 12.1 133.6 11.7 
Iron 2540 2920 13.9 
Lead 1.6 1.2 28.6 
Magnesium 13000 13500 3.8 

Manganese 63.5 68.7 7.9 

Potassium 3250 3140 3.4 

Sodium 41500 42300 1.9 
Vanadium 8.6 8.0 7.2 

Zinc 43.8 39.5 10.3 

IN = Indeterminant 
ND = Not Detected 
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Table 2 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - 

(Results in ug/L) 

ORGANIC 

?arameter l-GW-36 l-GW-36D RPD 

Chlorobenzene 430 480 11.0 

2-Chlorophenol 5 6 18.2 

1,4-Dichlorobenzenc 25 29 14.8 

Naphthalene 2 2 0 

Diethylphthalate IN 1 NC 

Parameter 

Chlorobenzene 

l-GW-36 l-GW-36D RPD 

3-/o 34u 8.5 

Parameter 2'-GW-126 2-GW-126D RPD 

1,1,2,2-Tetrachloroethane 7 5 33.3 

Dimethylphthalate 10 12 18.2 

Parameter l-GW-116 l-GW-llD6. RPD 

1,2-nichlnroethen~(t~~a~~ 3 3 0 

Dimethylphthalate 1 1 0 

Parameter 

4,4'-DDE 

4,4' -DDD 

4,4'-DDT 

2-ss-2 2-SS-2D RPD 

13000 18000 32.2 

13000 18000 32.2 

30000 40000 28.6 
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Table 2 cont. 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - ORGANIC 

(Results in ug/L) 

Parameter 2-SS-2DL 2-SS-2DDL RPD 

4,4 '-DDE 13000 18000 32.2 

4,4'-DDD 14000 20000 35.3 

4,4 '-DDT 66000 77000 15.4 

Parameter 2-H-l-11 2-BH-11D RPD 

4,4'-DDE IN 1.8 NC 

4,4'-DDD IN 6.4 NC 

IN ,= Indeterminant 

h'D = Not Detected 
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CW CHEMWORLD ENVIRONMENTAL, INC. 

Environmental Consultants 

MEMORANDUM 

TO: Lynn Hess, Ecology & Environment, Inc. 

FROM: Andrea Schuessler, ChemWorld Environmental, Inc. 

DATE: July 29, 1994 

RE: Bainbridge Project - General Chemistry Review/NEESA Level C 
Total Recoverable Petroleum Hydrocarbons (TRPH) 
Case No.? 9400.547, 9400.557 and 9400.675 

The general chemistry analytical data review for the Bainbridge Project has been 
completed for Total Recoverable Petroleum Hydrocarbons (TRPH) for the water 
samples. All quality control data as presented in the data packages referenced above was 
found to be acceptable. The TRPH data does not require qualification based upon review of 
the associated quality control data. Review items included the following areas : 

* Holding Times (28 days from collection) 
l Reference Standards (Limit 80-l 20% for recovery) 
+ Method Blanks (Contamination should not be detected) 
* Laboratory Control Samples or Blank Spikes (Limit 75125% for recovery) 

Matrix Spike samples and laboratory duplicates were not analyzed for the three Cases 
reviewed. 

Page 1 of 1 
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June 1994 Sampling Event 
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DATA VALIDATION 

MEMORANDUM 

TO: John Walter, Ecology and Environment, Inc., 

Project Manager 

FROM : Lynn Hess, Ecology and Environment, Inc., 

Quality Assurance Chemist 

DATE : September 7, 1994 

SUBJECT: Data Validation Report for Bainbridge Naval 

Training Center, Groundwaters round 7. Ecology 

and Environment, Inc., Analytical Service Center 

job number 9401.193. 

cc: Marcia Galloway, Ecology and Environment, Inc., 

Quality Assurance Officer 

Samples and Matrix: Twelve water samples. 

1-GW-27 l-GW-117 2-GW-087 

l-GW-37 l-GW-127 2-GW-097 

1-GW-37D 2-GW-77 2-GW-107 

1-GW-77 2-GW-77D TB-60294 

Twelve water samples were collected for some/all of the 

following analyses: Inorganics by Atomic Absorption (AA) and 

Inductively Coupled Argon Plasma (ICP); Mercury by Cold 

Vapor; and Cyanide by Spectrophotometry; total recoverable 

petroleum hydrocarbons (TRPH) Method 418.1; base neu- 

tral/acid extractable organic compounds (BNA) by GC/MS; 

chlorinated pesticides/polychlorinated biphenyls (Pest/PCB) 

by GC; and volatile organic compounds (VOC) by GC/MS. 

Specific analyses conducted on each sample are documented in 

the chain-of-custody forms provided. The analytical labora- 

tory work was performed by Ecology and Environments, Inc.'s 

(E & E) Analytical Services Center (ASC). 
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This report provides a summary of data acceptability 

and deviations in accordance with the Naval Energy and 
Environmental Support.Activity (NEESA) Level C requirements, 
as stated in the document Quality Assurance in Environmental 

Analyaie, October 1990, and the applicable portions for 

Pesticides/PCB review from the USEPA's CLP National Function 

Guidelines for Organic Data Review, February 1994. In 
addition, the Contract Laboratory Program (CLP) portion of 

the corresponding USEPA Statements of Work (SOW) were 

utilized, where applicable and relevant. 

1.0 VOLATILE ORGANICS BY GC/MS 

1.1 HOLDING TIMES 

All holding times were met within the acceptable time 

frame of I4 days from collection for the acid preserved 
waters. 

1.2 SYSTEM MONITORING COMPOUND 

All system monitoring recovery (%R) was found to be 
generated within acceptable limits for the three surro- 

gate compounds, with the following exception: 

Toluene-d8 l-GW-77 117% R (Limit 88-110) 

Results for sample l-GW-77 were qualified '*RI' as not 

usable, results from sample l-GW-77RE for VOC should be 
used. 

1.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD) 

Sample l-GW-77 was analyzed as an MS/MSD for water 
samples. Acceptable accuracy (percent recovery) and 

precision (relative percent difference) were generated. 

1.4 CALIBRATION 

All initial and continuing calibrations were performed 
within acceptable limits for average Relative Response 
Factors, Percent Relative Standard Deviation (%RSD), 
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Relative Response Factors (RRF), and percent Difference 

(%D), with the following exception: 

Date Time Comoound % Limit 
6/8/94 C13:41 Chloromechane 32.1% 25% 

Bromomethane 29.6% 

Vinyl Chloride 32.6% 
Chloroethane 26.0% 
Carbon Disulfide 28.0% 

None of the compounds listed above were detected in the 

samples associated with this continuing calibration, no 
qualification is necessary. 

1.5 BLANKS 

1.5.1 Field Blanks 
One trip blank, TB-60294 was collected and analyzed 

for VOCs with no positive results. 
1.5.2 Method Blanks 

Two water method blanks were analyzed for VOCs, 
compounds were detected as follows: 

Blank 
VBLKW2 Methylene Chloride 2 ug/L estimated 

A limit of ten times the methylene chloride blank 
value was used for review and qualification of the 
water samples. No qualification is required, methy- 
lene chloride was not detected in any of the associ- 
ated samples. 

1.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 

frequency for Bromofluorobenzene (BFB). 

1.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

TICS, which were generated in accordance with protocol, 
are summarized on Data Summary Form 1 VOA-TIC. 



1.8 INTERNAL STANDARDS 

All internal standards were within acceptable specifi- 

cations for area counts and retention time variation. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 

2.1 HOLDING TIMES 
All holding times were met for extraction and anlysis 

of the water samples. The USEPA technical holding time 
for water is 7 days from collection to extraction, and 

40 days from extraction to analysis. 

2.2 SURROGATE RECOVERY 
All surrogate recoveries were within acceptable limir;s 

for the eight surrogate compounds. 

2.3 MS/MSD 

Sample l-GW-117 was analyzed as an MS/MSD for water 
samples. Acceptable accuracy (percent recovery) and 
precision (relative percent difference) were generated 
with the exception of: 

% RECOVERY 
Compound MS MSD Limit 
4-Nitrophenol 84 92 (lo-801 

Due to the high percent recoveries and 4-nitrophenol 
not detected 

sary. 

2.4 CALIBRATION 

in the samples, no qualification is neces- 

All initial and continuing calibrations were performed 
within acceptable limits for average Relative Response 
Factors, %RSD, RRF, and %D, with the following excep- 
tion: 

Date Time Comoound % Limit 
6/10/94 12:52 3,3' -Dichlorobenzidine 36.9% 25% 
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Date Time Comoound %D Limit 

6/16/94 11:38 4-Chloro-3-methylphenol -28.0 25% 
Di-n-butylphthalate -33.8 

3,3'-Dichlorobenzidine -39.2 

Dibenz (a,h)anthracene -30.0 

Benzo(g,h,i)perylene -27.4 

Sample 1-GW-117MS and l-GW-117MSD are qualified "J" as 
estimated for 4-chloro-3-methylphenol, no other com- 
pounds listed above were detected in the samples asso- 
ciated with this continuing calibration, therefore no 
further qualification is necessary. 

2.5 BLANKS 

2.5.1 Field Blanks 
Field blanks were not collected for BNAs analyses. 

2.5.2 Method Blanks 
Two water method blanks were analyzed for BNAs, com- 
pounds were detected as follows: 

Blank 

SBLKW2 bis (2-Ethylhexyljphthalate 1 ug/L estimated 

A limit of ten times the bis(2-Ethylhexyllphthalate 
blank value was used for review and qualification of 

the water samples. Sample results which were found 
to be below the respective blank limit and reported 
at less than the CRQL were qualified as "U", not 
detected, at the CRQL. 

2.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 
frequency for Decafluorophenylphosphine (DFTPP). 

2.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

TICS, which were generated in accordance with protocol, 
are summarized on Data Summary Form 1 SV-TIC. 
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2.8 INTERNAL STANDARDS 

All internal standards were within acceptable specifi- 

cations for area counts and retention time variation, 

with the following exceptions. 

Reported Lower 

Samnle ID Internal Standard Area Count Limit 

2-GW-087 Perylene-dl2 96244 130831 

The sample above was qualified as IIJ1', estimated, for 

the positive results, and "UJ", estimated, for the non- 

detectable results, for the compounds associated with 

the internal standard noted above. Some compounds are 

qualified "RI' as unuseable due to the level detected or 

there present in the diluted reanalysis, 2-GW-08./DL. 

Most of the results from 2-GW-087DL are qualified "RI' 

as unuseable due to the elevated detection limit, some 

are useable due to their level or lack of detection in 

2-GW-087. 

3.0 PESTICIDE/PCBs BY GC 

3.1 HOLDING TIMES 

All holding times were met for extraction and analysis 

of the water samples. The USEPA technical holding time 

for water is 7 days from collection to extraction, and 

40 days from extraction to analysis. 

3.2 SURROGATE RECOVERY 

All surrogate recoveries were within acceptable limit 

of 30-150% as per the USEPA Functional Guidelines, 

(February 1994). 

3.3 MS/MSD 

MS/MSD sample set was reported with job number 9401.- 

174. Acceptable accuracy (percent recovery) and preci- 

sion (relative percent difference) were generated. 
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3.4 BLANKS 

3.4.1 Field Blanks 

Field blanks were not collected for Pest/PCBs. 

3.4.2 Method Blanks 

One water method blank was analyzed for Pest/PCBs. 

Pesticide and PCBs were not detected in the method 

blank. 

3.5 INSTRUMENT GC PERFORMANCE 

Adequate chromatographic resolution and instrument 

sensitivty were achieved through the generation of data 

within acceptable limits for the Resolution Check 

Mixture and Performance Evaluation Mixtures. Review 

items included resolution between adlacent peaks, 

retention time windows, RPD, and percent breakdown for 

DDT/Endrin. 

3.6 CALIBRATION 

All initial and continuing calibrations were performed 

within acceptable limits for the individual standard 

mixture. Review items included resolution, retention 

time windows, calibration factors (CF), percent RSD for 

linearity, RPD and %R. 

3.7 COMPOUND IDENTIFICATION 

GC qualitative analyses are considered acceptable.' Data 

was generated in accordance with protocols. 

4.0 TOTAL RECOVERABLE 

4.1 HOLDING TIMES 

All holding times 

PETROLEUM HYDROCARBON 

were met within the acceptable time 

frame of 28 days from collection for the acid preserved 

waters. 

4.2 REFERENCE STANDARDS 

All reference standards recoveries were within accept- 

able limit of 80-120%. 
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4.3 BLANKS 

4.3.1 Field Blanks 

Field blanks were not collected for TRPH analyses. 

4.3.2 Method Blanks 

Two water method blanks were analyzed tar TRPH. 

TRPHs were not detected in any of the method blanks. 

4.4 LABORATORY CONTROL SAMPLES (LCSL 

The percent recoveries for the aqueous laboratory 

control samples were within acceptable limits (75- 

125%). 

5.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor & Cyanide by Spectrophotometr}~) 

5.1 HOLDING TIMES 

All holding times were met within the acceptable time 

frame .from collection for metals (6 months), mercury 

(28 days), and cyanide (14 days). 

5.2 CALIBRATION 

All initial and continuing calibration were performed 

within acceptable limits for percent recovery. 

5.3 BLANKS 

5.3.1 Laboratory Method Blanks 

All initial calibration, continuing calibration, and 

preparation blanks were within acceptable limits with 

the exception of manganese at 1.4 ug/L in the continu- 

ing calibration blank. A limit of five times this 

manganese value was used for review and qualification 

of the water samples. Associated sample results which 

were detected below the blank limit and reported at 

less than the CRDL were qualified as, "J" estimated 

values. 

5.3.2 Field Blanks 

Field blanks were not collected for Inorganic analyses. 
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5.4 ICP INTERFERENCE CHECK 

The ICP Interference Check samples were within accept- 

able limits of 80-120% recovery. 

5.5 SPIKE SAMPLE RECOVERY 

All percent recoveries for the matrix spike samples 
were found to be within the 75-125% limit. 

5.6 LABORATORY DUPLICATES 

Precision (relative percent difference) for the water 
samples was found to be acceptable for all the ele- 
ments, with the following exceptions. 

Sample ID Element RPD % 
l-GW-77 Zinc 68.7 % RPD 

The positive results for zinc for the water samples 
were qualified as I'J", estimated values. 

5.7 LCS 

The aqueous LCS were within acceptable limits. 

5.8 ICI) SERIAL DILUTION 

ICP Serial Dilution was found to be within the accept- 

able 10% limit for percent difference, with the follow- 
ing exceptions. 

Element % RPD 
Iron 17.5% 

Sodium 15.4% 
Zinc 10.5% 

Positive results for iron, sodium and zinc which ex- 

ceeded 50 times the Instrument Detection Limit were 
q11ali f ied as IIJI~, estimated. 
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OVERALL PRECISION 

Field duplicate results indicate good overall precision 

for inorganics, with the exception of aluminum with an RPD 

of 49.5% and iron with an RPD of 45.8% (see Table 1). 

Overall precision for organics was also good with the 

exception of bis(Z-Ethylhexyljphthalate with an RPD of 66.7% 

(see Table 2). The lack of precision is attributable to the 

low levels of the contaminants. The dimethylphthalate and 

bis(2-EthylhexulJphthalate at the levels reported is most 

likely due to field or laboratory contamination. The 

dimethylphthalate and bis(2-EthylhexylIphthalate are a 

common plasticizer found in the gl'oves used in the field and 

laboratory. 
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Table 1 

BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 

(Results in ug/L) 
-_------_-------_------------------------------------- 

Parameter l-GW-37 l-GW-37D RPD 
-__------_-__ ---__-___-____ ___-_________-____ --------_ 

Aluminum 766 462 49.5 

Barium 106 115 a.3 

Calcium 73100 80200 9.3 

Cobalt 9.7 10.9 11.6 

Copper 17.7 18.1 2.2 

Iru11 32400 35000 7.7 

Lead 1.2 ND IN 

Magnesium 35700 39100 9.1 

Manganese 5940 6570 10.1 

Nickel 8.0 7.4 7.0 

Potassium 3840 4030 4.8 

Sodium 49500 50900 2.8 

Vanadium 7.0 7.2 2.8 

Zinc 131 140 2.6 

------------------------------------------------------ 

Parameter 2-GW-77 2-GW-77D RPD 
--------------------___________________I-------------- 

Aluminum 56.7 60.0 5.6 

Barium 25.5 23.6 7.7 

Calcium 12000 11800 1.7 

Iron 71.0 112 44.8 

Magnesium 6050 6040 0.2 

Manganese 4.2 4.4 4.6 

Sodium 8230 7980 3.1 

Zinc 9.7 7.3 28.2 
_-_--_------------------------------------------------ 

IN = Indeterminant 

ND = Not Detected 
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Table 2 
BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - ORGANIC 
(Results in ug/L) 

----------------_--_---------------------------------- 

Parameter l-GW-37 l-GW-37D RPD 
-_-----------_-_________________________-------------- 

Chlorobenzene 160 160 0 
2-Chlorophenol 4 4 0 

1,4-Dichlorobenzene 22 28 24.0 
bis(2-Ethylhexyl)phthalate 1 2 66.7 
___-_------------------------------------------ ------- 
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'DATA VALIDATION 

MEMORANDUM 

TO: John Walter, Ecology and Environment, Inc., 

Project Manager 

FROM: Lynn Hess, Ecology and Environment, Inc., 

Quality Assurance Chemist 

DATE: September 8, 1994 

SUBJECT: Data Validation Report for Bainbridge Naval 

Training Center, Groundwaters round 7. Ecology 

and Environment, Inc., halytical Service Center 

job numbers 9401.174 and 9401.192. 

cc: Marcia Galloway, Ecology and Environment, Inc., 

Quality Assurance Officer 

Samples and Matrix: Nineteen water samples. 

1-GW-17 l-GW-97 2-GW-47 2-GW-117 

l-GW-47 l-GW-137 2-GW-57 2-GW-127 

l-GW-57 2-GW-17 2-GW-67 2-GW-137 

l-GW-67 2-GW-27 2-GW-107 TB-60194 

l-GW-87 2-GW-37 2-GW-107D 

Nineteen water samples were collected for some/all of 

the following analyses: Inorganics by Atomic Absorption (AA) 

and Inductively Coupled Argon Plasma (ICP); Mercury by Cold 

Vapor; and wanidc by Spcctrophotometry; total recoverable 

petroleum hydrocarbons (TRPH) Method 418.1; base neu- 

tral/acid extractable organic compounds (BNA) by GC/MS; 

chlorinated pesticides/pblychlorinated biphenyls (Pest/PCB) 

by GC; and volatile or$anic compounds (VOC) by GC/MS. 
c. 

Specific analyses conducted&' eackample are documented in 

the chain-of-custody foqns provided. The analytical labora- 

tory work was performed '&+Ecology .a&-Errvironmrnts, Inc.'s 

(E & E) Analytical Services Center (ASC). 
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This report provides a summary of data acceptability 
and deviations in accordance with the Naval Energy and 

Environmental Support .Activity (NEESA) Level C requirements, 

as stated in the document Quality Assurance in Environmental 

Analysis, October 1990, and the applicable portions for 
Pesticides review from the USEPA's CLP National Function 

Guidelines for Organic Data Review, February 1994. In 
addition, the Contract Laboratory Program (CLP) portion of " 
the corresponding USEPA Statements of Work (SOW) were 
utilized, where applicable and relevant. 

1.0 VOLATILE ORGANICS BY GC/MS 

1.1 HOLDING TIMES 

All holding times were met within the acceptable time 
frame of 14 days from collection for the acid preserved 
waters. 

1.2 SYSTEM MONITORING COMPOUND 

All system monitoring recovery (%R) was found to be 
generated within acceptable limits for the three surro- 
gate compounds, with the following exception: 

Toluene-d8 2-GW-107 117% R (Limit 88-110) 

Bromofluorobenzene 2-GW-107RE 85% R (Limit 86-115) 

Results for sample 2-GW-107RE were qualified 'IR" as not 
usable, results from sample 2-GW-107 for VOC should be 
used. No qualification is necessary due to high percent 
recovery, all compounds were not detected. 

1.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD)_ 

Sample l-GW-67 and 2-GW-37 were analyzed as an MS/MSDs 

for water samples. Acceptable accuracy [percent recov- 
ery (%R)] and precision [relative percent difference 
(RPD)] were generated with the exception of: 
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Comoound m Limit 
Benzene 12 (11) 

Since benzene was not detected in the samples, no 
qualification is necessary. 

1.4 CALIBmTION 
All initial and continuing calibrations were performed 
within acceptable limits for average Relative Response 
Factors, Percent Relative Standard Deviation (%RSD), 

Relative Response Factors (RRF), and percent Difference 
(%D), with the following exception: 

Date 

6/3/94 

6/7/94 

6/8/94 

6/9/94 

6/6/94 

Time 

15:41 

12:54 

16:05 

09:03 

09:49 

Compound “s D 

Chloromethane 42.6% 

Vinyl Chloride 29.8% 

Chloroethane 26.0% 

Acetone -48.4% 

Carbon Disulfide 27.3% 

4-Methyl-2-pentanone 31.6% 

Chloromethane 26.8% 

4-Methyl-2-pentanone 26.2% 

Acetone 49.2% 

Carbon Disulfide 33.8% 

2-Butanone 29.1% 

2-Hexanone 47.8 

Chloromethane -25.5% 

Acetone 45.8% 

2-Butanone 32.1% 

2-Hexanone 34.4 

Chloromethane -38.9% 

Vinyl Chloride -30.2% 

Carbon Disulfide -117.5% 

2-Butanone -27.1% 

Limit 

25% 

25% 

25% 

25% 

25% 
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Date Time Comoound % Limit 
6,'8/94 03:41 Chloromethane 32.1% 25% 

Bromomethane 29.6% 
Vinyl Chloride 32.6% 
Chloroethane 26.0% 
Carbon Disulfide 28.0% 

None of the compounds listed above were detected in the 
samples associated with the continuing calibration, no 
qualification is necessary. 

1.5 BLANKS 
1.5.1 Field Blanks 

One trip blank, TB-60194 was collected and analyzed 

for VOCs with no positive results. 
1.5.2 Method Blanks 

Six water method blanks were analyzed for VOCs, 
compounds were detected as follows: 

Blank 

V?3LKW3 Methylene Chloride 2 q/L, estimated 

VBLKW6 Methylene Chloride 2 ug/L, estimated 

A limit of ten times the methylene chlo,ride blank 

value was used for review and qualification of the 
water samples. No qualification is required, methy- 

lene chloride was not detected in any of the associ- 
ated samples. 

1.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 
frequency fear Rromof luorohenzene (RFR). 

1.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 
TICS, which were generated in accordance with protocol, 
are summarized on Data Summary Form 1 VOA-TIC. 
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1.8 INTERNAL STANDARDS 

All internal standards were within acceptable specifi- 

cations for area counts and retention time variation. 

2.0 SEMI-VOLATILE ORGANICS BY GC/MS 

2.1 HOLDING TIMES 

All holding times were met for extraction and anlysis 
of the water samples. The USEPA technical holding time 
for water is 7 days from collection to extraction, and 

40 days from extraction to analysis. 

2.2 SURROGATE RECOVERY 

All surrogate recoveries were within acceptable limits 
for the eight surrogate compounds. 

2.3 MS/MSD 
Samples l-GW-67 and 2-GW-37 was analyzed as an MS/MSD 

for water samples. Acceptable accuracy, %R, and preci- 

sion, RPD were generated with the exception of: 

% RECOVERY 
Comoound MS MSD Limit 

4-Nitrophenol 97 97 (lo-801 

Pentachlorophenol 109 108 (9-103) 

for l-GW-67 and 

% RECOVERY 

ComDound 
4-Nitrophenol 

MS MSD 

88 84 

Limit 
(10-80) 

for 2-GW-37. 

Due to the high percent recoveries and 4-nitrophenol and 
pentachlorophenol not detected in the samples, no quali- 
fication is necessary. 
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2.4 CALIBRATION 

All initial and continuing calibrations were performed 

within acceptable limits for average Relative Response 
Factors, %RSD, RRF, and %D, with the following excep- 
tion: 

Date Time Compound % Limit 

6/10/94 DO:31 N-Nitroso-Di-n-propylamine -27.1 25% 

4-Nitroaniline 36.6 
Di-n-butylphthalate -39.2 

Butylbenzylphthalate -25.8 
3,3'mDichlorobenzidine 44.8 

bis(2-Ethylhexyl)phthalate -31.4 

Di-n-octylphthalate -25.4 
6/7/94 11:52 2,4-Dinitrophenol 29.0 

6/B/94 02:53 Di-n-butylphthalate -25.6 
3,3'-Dichlorobenzidine -39.2 
Di-n-octylphthalate -31.7 
Dibenz(a,h)anthracene -30.2 
Benzo(g,h,ilperylene -27.0 

6,'8/94 15:04 Di-n-butylphthalate -35.1 

3,3'-Dichlorobenzidine -49.7 

Di-n-octylphthalate -32.6 

Indeno(l,2,3-cd)perylene -30.4 

Dibenz(a,h)anthracene -36.4 
Benzo(g,h,i)perylene -30.4 

Method blank SBLKW2 is qualified "J" as estimated for 
bis(2-Ethylhexyl)phthalate, no other compounds listed 
above were detected in the samples associated with this 
cnntin7ling calibration, therefore no further q~~alifica- 

tion is necessary. Bis(2-Ethylhexyl)phthalate results 
are also qualified in Section 2.5.2, Method Blanks. 

2.5 BLANKS 

2.5.1 Field Blanks 
Field blanks were not collected for BNAs analyses. 
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2.5.2 Method Blanks 

Three water method blanks were analyzed for BNAs, 

compounds were detected as follows: 

Blank 

SBLKW2 bis(2-Ethylhexyl)phthalate 2 q/L, estimated 

A limit of ten times the bis(2-Ethylhexyljphthalate 

blank value was used for review and qualification of 

the water samples. Sample results which were found 

to be below the respective blank limit and reported 

at less than the CRQL were qualified as "U", not 

detected, at the CRQL. 

2.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 

frequency for Decafluorophenylphosphine (DFTPP). 

2.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

TICS, which were generated in accordance with protocol, 

are summarized on Data Summary Form 1 SV-TIC. 

2.8 INTERNAL STANDARDS 

All internal standards were within acceptable specifi- 

cations for area counts and retention time variation. 

3.0 PESTICIDE/PCBs BY GC 

3.1 HOLDING TIMES 

All holding times were met for extraction and analysis 

of the water samples. The USEPA technical holding time 

for water is 7 days from collection to extraction, and 

40 days from extraction to analysis. 

3.2 SURROGATE RECOVERY 

All surrogate recoveries were within acceptable limit 

of 30-150% as per the USEPA Functional Guidelines, 

(February 1994). 
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3.3 MS/MSD 
Acceptable accuracy (percent recovery) and precision 

(relative percent difference) were generated for the 

MS/MSD sets for Pest/PCBs. 

3.4 BLANKS 

3.4.1 Field Rlanks 

Field blanks were not collected for Pest/PCBs. 

3.4.2 Method Blanks 
One water method blank was analyzed for Pest/PCBs. 
Pesticide and PCBs were not detected in the method 
blank. 

3.5 INSTRUMENT GC PERFORMANCE 

Adequate chromatographic resolution and instrument 
sensitivty were achieved through the generation of data 
within acceptable limits for the Resolution Check 

Mixture and Performance Evaluation Mixtures. Review 
items included resolution betwee.n adjacent peaks, 

retention time windows, RPD, and percent breakdown for 

DDT/Endrin. 

3.6 CALIBRATION 

All initial and continuing calibrations were performed 
within acceptable limits for the individual standard 

mixture, with the following exceptions. Review items 

included resolution, retention time windows, calibra- 

tion factors (CF), percent RSD for linearity, RPD and 

%R. 

Column Date Compound %RSD Limit 

RTX-5 6/13/94 Endrin ketone 20.6% (20) 

RTX-35 6/13/94 Methoxychlor 25.7% (20) 

Column 

RTX-35 

Date ComDound %RPD Limit 

6/14/94 Methoxychlor 25.5% (25) 

The samples associated with the above listed calibra- 
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tion are qualified estimated, "UJ" when the compounds 

are not detected and 'IJ" when detected. 

3.7 COMPOUND IDENTIFICATION 

GC qualitative analyses are considered acceptable. Data 

was generated in accordance with protocols. 

4.0 TOTAL RECOVERABLE PETROLEUM HYDROCARBON 

4.1 HOLDING TINES 

All holding times were met within the acceptable time 

frame of 28 days from collection for the acid preserved 

waters. Sample l-GW-17 was not preserved and therefore 

has been qualified as an estimated value "UJ". 

4.2 REXERENCE STANDARDS 

All reference standards recoveries were within accept- 

able limit of 80-120%. 

4.3 BLANKS 

4.3.1 Field Blanks 

Field blanks were not collected for TRPH analyses. 

4.3.2 Method Blanks 

Two water method blanks were analyzed for TRPH. 

TRPHs were not detected in any of the method blanks. 

4.4 LABORATORY CONTROL SAMPLES (LCS) 

The percent recoveries for the aqueous laboratory 

control samples were within acceptable limits (75- 

125%). 

5.0 INORGANIC ANALYSES BY AA &ND ICP 
(Mercury by Cold Vapor & Cyanide by Spectrophotometry) 

5.1 HOLDING TPMES 

All holding times were met within the acceptable time 

frame from collection for metals (6 months), mercury 

(28 days), and cyanide (14 days). 
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5.2 CALIBRATION 

All initial and continuing calibration were performed 
within acceptable limits tar percent recovery. 

5.3 BLANKS 

5.3.1 Laboratory Method Blanks 

All initial calibration, continuing calibration, and 

preparation blanks were within acceptable limits with 

the exception of calcium at 137 ug/L in the continuing 

calibration blank and aluminum at 42.4 ug/L, iron at 
11.1 ug/L, manganese at 2.75 ug/L, and zinc at 2.01 

ug/L in the preparation blank. A limit of five times 
these values was used for review and qualification of 
the water samples. Associated sample results which were 

detected below the blank limit and reported at less 

than the CRDL were qualified as, "J" estimated values. 
5.3.2 Field Blanks 

Field 'blanks were not collected for Inorganic analyses. 

5.4 ICP INTERFERENCE CHECK 

The ICP Interference Check samples were within accept- 

able limits of 8O-120% recovery. 

5.5 SPIKE SAMPLE RECOVERY 

All percent recoveries for the matrix spike samples 
were found to be within the 75-125% limit. 

5.6 LABOMTORY DUPLICATES 

Precision (relative percent difference) for the water 
samples was found to be acceptable for all the ele- 

ments, with the following exceptions. 

Sample ID Element RPD % 

l-GW-67 Zinc 22.4% RPD 

The positive results for zinc for the water samples 
were qualified as "J", estimated values. 
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5.7 LCS 

The aqueous LCS were within acceptable limits. 

5.8 ICP SERIAL DILUTION 
IC? Ser-ial Dilution was found to be within the accept- 

able 10% limit for percent difference, with the follow- 
ing exceptions. 

Element % RPD 
Sodium 25.9% 

Positive results for sodium which exceeded 50 times the 
Instrument Detection Limit were qualified as "Jl', 
estimated. 

OVERALL PRECISION 
Field duplicate results indicate good overall precision 

for inorganics (see Table 1). Overall precision for organics 
was also good with the exception of bis(2-Ethylhexyl)phthal- 
ate with an KPD of 85.7% (see Table 21. The lack of preci- 
sion is attributable to the low levels detected. The bis(2- 
Ethylhexyl)phthalate at the levels reported is most likely 
due to field or laboratory contamination. The bis(2-Ethyl- 
hexyl)phthalate is a common plasticizer found in the gloves 
used in the field and laboratory. 
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Table 1 

BNTC GROUNDWATERS 
FIELD DUPLICATE RESULTS - INORGANIC 

---------- 

Parameter 
---_----__ 

Aluminum 

Barium 

Calcium 

Chromium 

Copper 

Iron 

T,PFld 

Magnesium 

Manganese 

Potassium 

Sodium 

Vanadium 

Zinc 

(Results in ug/L) 

2-GW-107 2-GW-107D RPD 
------_-_-_-___-_-_------------ .----- --- 

1360 1790 27.3 

15.9 18.0 12.4 

8050 8380 4.0 

7.1 8.4 16.8 

3.0 2.3 26.4 

3590 4620 25.1 

2.7 3.0 10.5 

4870 5260 7.7 

63.6 75.3 16.8 

1270 1420 11.2 

15800 15900 0.6 

ND 5.8 IN 
56.4 48.5 15.1 

IN = Indeterminant 

ND = Not Detected 
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Table 2 

BNTC GROUNDWATERS 
FIELD DUPLICATE RESULTS - ORGANIC 

(Results in ug/L) 
--------_-------__------------------------------------ 

Parameter 2-GW-107 2-GW-107D RPD 
-------_----___-___-------~~~~~~~ ~~~~_~~__________ 

bis(2-Ethylhexyllphthalate 2 s 85.7 
--____-__---__-___------------------------------------ 
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DATA VALIDATION 

TO: John Walter, Ecology and Environment, Inc., 
Project Manager 

FROM: Lynn Hess and Joanne McMullan, Ecology and 
Environment, Inc., Quality Assurance Chemists 

DATE: November 3, 1994 

SUBJECT: Data Validation Report for Bainbridge Naval 
Training Center, Groundwaters Round 8. Ecology 
and Environment, Inc., Analytical Service Center 
Job Numbers 9401.717/738/751. 

cc: Marcia Galloway, Ecology and Environment, Inc., 
Quality Assurance Officer 

Samples and Matrix: Forty-one water samples. 

l-tiW-018 

l-GW-028 
l-GW-038 
l-GW-048 
l-GW-058 
l-GW-068 
l-GW-068D 
l-GW-078 
l-GW-088 
1 -GW-098 
1 GW- 108 

l-GW-118 
l-GW-128 
l-GW-128D 
l-GW-138 
l-SW-048 
l-SW-078 
l-SW-088 
l-SW-108 
l-SW-118 
l-SW-138 
1-W i38D 

l-SW-148 

l-SW-168 
l-SW-198 
2-GW-018 
2-GW-028 
2-GW-038 
2-GW-048 
2-GW-058 
2-GW-078 
2-GW-078D 
2-GW- 108 

z-tiw-118 

2-GW-128 
2-GW-138 
2-SW-018 
2-SW-048 
8-9-94-TBl 
8-ll-94TBl 
TRIP-BLANK 

Forty-one water samples were collected for some/all of the 
following analyses: Inorganics by Atomic Absorption (AA) and 
Inductively Coupled Argon Plasma (ICP); Mercury by Cold 
Vapor; and Cyanide by Spectrophotometry; total recoverable 
setruleum hydrvcarbuns (TRPH) Method 418.1; base neu- 
tral/acid extractable organic compounds (BNA) by GC/MS; 
chlorinated pesticides/polychlorinated biphenyls (Pest/PCB) 
by C-C; and volatile organic compounds (VOC) by GC/MS. 
Specific analyses conducted on each sample are documented in 
the chain-of-custody forms provided. Both total and dis- 
solved metals analysis was requested for the groundwater 
(GW) samples. The analytical laboratory work was performed 

by Ecology and Environment, Inc.'s (E & E) Analytical 
Services Center (ASCI. 

recycled paper 

G-311 



This report provides a summary of data acceptability and 
deviations in accordance with the Naval Energy and Environ- 
mental Support Activity (NEESA) Level C requirements as 
stated in the NKESA document Quality Assurance in Environ- 
mental Analysis, October 1990, and the applicable portions 
for Pesticides/?CB review from the USEPA's CLP National 
Functional Guidelines for Organic Data Review, February 
1994. In addition, the Contract Laboratory Program (CLP) 
portion of the corresponding USEPA Statements of Work (SOW) 
were utilized, where applicable and relevant. 

1.0 VOLATILE ORGANICS BY GC/MS 

1.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 
of i4 days from co7?ertinn fnr the acid preserved waters. 

L-2 SYSTEM MONITORING COMPOUND 

All system monitoring compound percent recovery (%R) was 
found to be generated within acceptable limits for the three 
surrogate compounds. 

1.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD) 

Acceptable frequency, accuracy (percent recovery) and 
precision (relative percent difference) were generated for 
MS/MSDs. 

1.4 CALIBRATION 

All initial and continuing calibrations were performed 
within acceptable limits for average relative response 
factors (RRF), percent relative standard deviation (%RSD), 
and percent Difference (%I)), with the following exceptions: 

Date _ T'me Comoound % Limit 

8/12/94 00:20 2-Butanone 27.8 25 
2-Hexanone 29.4 

8/12/94 12:19 Chloromethane 30.7 25 
Acetone 63.6 
2-Butanone 53.8 
2-Hexanone 51.6 

8/36/94 10;3o Chloromethane 44.4 25 

Vinyl Chloride 26.1 
Acetone -143 
Carbon Disulfide 36.8 
2-Butanone 49.6 
2-Hexanone 47.4 

8/17/94 07:34 1,1,2,2- 
Tetrachloroethane -25.5 25 
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8,‘17/94 

8,‘23,‘94 

8/22,‘94 

a/22/94 

22:lO 2-Butanone 
Bromoform 
1,1,2,2- 
Tetrachloroethane 

01:55 Acetone 
Carbon Diculfide 
2-Butanone 
2-Hexanone 

03:22 Chloroethane 33.4 
Methylene Chloride 29.1 
Acetone 64.0 
Carbon Disulfide 30.1 
2-Butanone 61.2 
l,l,l-Trichloroethane -27.7 
Carbon Tetrachloride -33.0 
1,2-Dichloropropane 27.5 

03:22 4-Methyl-2-Pentanone 
2-Hexanone 

26.3 25 
-36.4 

-36.4 

33.0 
31.7 
33.2 
29.8 

25 

25 

30.4 25 
4B.U 

When the compounds listed above were detected in a sample or 
blank associated with the continuing calibration, a "J" 
qualifier was added to indicate an estimated concentration. 
Acetone in one method blank and sample 2-SW-048 and 1,1,2,2- 
tetrachloroethene in sample 2-GW-128 were the only compounds 
detected in the associated samples. 

1.5 BLANKS 

1.5.1 Field Blanks 

Three trip blanks were collected and analyzed for VOCs. 
Acetone was detected in 8-ll-94TBl and in Trip-Blank at 
maximum level of 16 pg/L; the 8-9-94TBl had no positive 
results. The samples associated with 8-ll-94TBl and 

a 

Trip-Blank were qualified "U" as not detected for acetone 
due to method blank contamination (see Section 1.5.2.). 

1.5.2 Method Blanks 

Eight water method blanks were analyzed for VOCs. Acetone 
was detected in four of the blanks at a maximum level of 39 
P9/L- Associated sample results less than ten times the 
blank level were qualified "U" as not detected and elevated 
to the contract required q-uantitation limit (CRQL), if 
reported below the CRQL. 

1.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 
frequency for Bromofluorobenzene (BFB). 
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1.7 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) 

TICS, which were generated in accordance with protocol, are 
summarized on Data Summary Form 1 VOA-TIC. 

1.8 INTERNAL STANDARDS 

All internal standards were within acceptable specifications 
for area counts. The retention time for Chlorobenzene-d5 was 
slightly outside the acceptable retention time window 
(16.28-17.28) for sample 2-GW-028 (17.30). No qualification 
is necessary as this was a clean sample and no peaks were 
present. 

1.9 COMPOUND OUANTITATION 

Sample i-GW-038 was analyzed at a twofold dilution due to 
chlorobcnzene which exceeded the calibration limit. The 
chlorobenzene result from the diluted analysis and the 
undiluted results for the rem aining compounds are considered 
more acceptable data. 

2.0 SEMIVOLATILE ORGANICS BY GC/MS 

2.1 HOLDING T:TMES 

All holding times were met for extraction and analysis of 
the water samples. The USEPA rrechnical holding time for 
water is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

2.2 SURROGATE RECOVERY 

~11 surrogate recoveries were within acceptable limits for 
the eight surrogate compounds with the following exceptions: 

SamDle Compound 0 Recoverv Limit 

SBLKW2 2-Fluorobiphenyl 42 43-116 
2;SW-048 Terphenyl-d14 27 33-141 

No qualification of the above listed samples is necessary 
according to the guidelines as only one surrogate was 
outside of the acceptable limits. 

2.3 MS/MSD 

Acceptable frequency, accuracy (percent recovery) and preci- 
sion (relative percent difference) were generated with the 
following exceptions: 

% Recoverv 
Comr>ound MS LimiL 

4-Nitrophenol a4 (lo-801 

Due to the high percent recovery and 4-nitrophenol not being 
detected in the samples, no qualification is necessary. 
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2.4 CALIBMTION 

All initial and continuing calibrations were performed 
within acceptable limits for averaqe RRF, %RSD, and %D, with 
the following exceptions: 

Date Time Comnound % 

8/19/94 13:35 2,4-Dinitrophenol -34.8 

8/22/94 lo:27 Di-n-Butylphthalate -26.3 

8/22/94 21:42 4-Witrophenol 30.1 

8/23/94 IO:01 2,4-Dinitrophenol -27.1 

S/25/94 06:06 i-Iexachlorocyclopentadiene 28.7 
2,4-Dinitzotoluenene -30.4 
Diethylphthalate -29.6 
4-Bromophenyl-phenylether 27.8 
Butylbenzylphthalate -32.2 

Limit 

25 

25 

25 

25 

25 

bis(2-Zthylhexyl)phthalate -25.0 
Benzo(g,h,i)perylene 32.3 

8/26/94 08:29 2,4,5-Trichlorophenol -26.0 25 
3,3'-Dichlorobenzidine 29.1 

When the compounds listed above were detected in a sample or 
blank associated with the continuing calibration, a "J" 
qualifier was added to indicate an estimated concentration. 
Bis(2-ethylhexyllphthalate in samples l-GW-018 and l-GW-048 
was the on.y compound detected in the associated samples. 

2.5 BLANKS 

2.5.1 Field Blanks 

Field blanks were not collected for semivolatile analysis. 

2.5.2 Method Blanks 

Six method blanks were analyzed for semivolatiles and bis(2- 
ethylhexyl)phthalate (BEHP) was detected in two of the 
blanks at a maximum concentration of 24 c(g/L. A limit of ten 
times the BEKP blank vdlue wds used fur Ieview and qual- 
ification of the associated samples. Sample results below 
the blank limit were qualified "U" as not detected and 
elevated to the CRQL, if reported below the CRQL. 

2.6 GC/MS INSTRUMENT PERFORMANCE CHECK 

Instrument performance was within acceptable limits and 
frequency for Decafluorophenylphosphine (DFTPP). 
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2.7 TENTATIVELY JPENTlFlEIJ CWMPWUNUS (TICS) 

TICS, which were generated in accordance with protocol, are 
summarized on Data E.dmmary Form 1 SV-TIC. TICS which were 

also present in the associated method blank were qualified 
"LJ" as r?ot detected. 

2.8 INTERNAL STJQ?DARDS 

All internal standards for semivolatile analysis were within 
acceptable specifications for area counts and retention time 
variations. 

3.0 PESTICIDE/PCBs BY GC 

1.1 HOLDING TINES 

All holding times were met for extraction and analysis of 
the water samples. The USSPA technical holding time for 
water is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

3.2 SURROGATE RECC1\'ERY 

All surrogate recoveries were within acceptable limit of 30- 

150% as per the USZPA Functional Guidelines, (February 1994) 
with the following exceptions: 

Samole Com-oound % Recoverv 

PBLKWl TCXl 11 
TCX2 9 
DCBl 8 
DCB2 7 

TCXl - Tetrachloro-m-xylene primary.column 
TCX2 - Tetrachloro-m-xylene confirmation column 
DCBl - Decachlorobiphenyl primary column 
DCB2 - Decachlorobiphenyl confirmation column 

Nv qualification is ncccsssry as the recoveries in all of 
the associated samples were within the acceptable limit. 

3.3 MS/MSD 

Acceptable frequency, accuracy (percent recovery) and preci- 
sion (relative percent difference) were generated. 

3.4 BLANKS 

3.4.1 Field Blanks 

Field blanks were not collected for pesticide/PCBs analysis. 
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3.4.2 Method Blanks 

No pesticide/PCB compounds were detected in the any of the 
method blanks. 

3.5 INSTRLWENT GC PERFORMANCE 

Adequate chromatographic resolution and instrument sensitiv- 
ty were achieved through the generation of data within 
acceotable limits for the Resolution Check Mixture and 
Performance Evaluation Mixtures, with the following excep- 
tions: 

Date Time Comvoud RPD % Limit 

g/6/94 13:27 Methoxychlor 27.2 25 

No qualification was necessary, since there were no positive 
results for methoxychlor in associated samples. Review 
items included resolution between adjacent peaks, retention 
time wjndows, % RPD, and percent breakdown for DDT/Endrin. 

3.6 CALIBRATION 

All initial and continuing calibrations were performed 
within acceptable limits for the individual standard mix- 
ture. Review items included resolution, retention time 
windows, calibration factors (CF), percent RSD for 
linearity, RPD and %R. 

3.7 COMPOUND IDENTIFICATION 

GC qualitative analyses are considered acceptable. Data was 
yei-!erzzed in accordance with protocols. 

4.0 TOTAL RECOVERABLE 

4.1 HOLDING TIMES 

~11 holding times were 

PETROLEUM HYDROCARBON 

met within the acceptable time frame 
of 28 days from collection for the acid preserved watels. 

4.2 REFERENCE STANDARDS 

All reference standards recoveries were within acceptable 
limit of 80-120%. 

4.3 BLANKS 

4.3.1 Field Blanks 

Field blanks were not collected for total recoverable 
petroleum hydrocarbon (TRPH) analysis. 

G-317 

recy;led paper 



4.3.2 Method Blanks 

TRTHs were not detected in any of the method blanks, except 
one method blarlk in Job 9401.717 which conLair]ed TRPH at 4.4 
mg/L. The associated sample, 2-GW-078D, was blank subtract- 
ed and reported as not detected for TRPH. The sample was 
not reanalyzed due to insufficient volume. The laboratory 
was experiencing a contamination problem with the Freon 
used. The field duplicate for this sample, 2-GW-078, was 
analyzed with an acceptable blank and gave a result of not 
detected. No data qualification is necessary. 

4.4 LABORATORY CONTROL SAMPLES (LCS) 

The percent recoveries for the aqueous laboratory control 
samples were within acceptable limits (75-125%). 

5.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor & Cyanide by Spectrophotometry) 

5.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 
from collection for metals (6 months), mercury (28 days), 
and cyanide (i4 days). 

5.2 CALIBRATION 

All initial and continuing calibration were performed within 
acceptable limits for percent recovery. 

5.3 BLAMCS 

5.3.1 Laboratory Method Blanks 

All initial calibration, continuing calibration, and prepa- 
ration blanks were within acceptable limits with the follow- 
ing exceptions: 

For Job 9401.717, manganese was detected in one prepa- 
ration blank and two continuing calibration blanks 
(CCBs) at a maximum concentration of 5.9 pg/L. Associ- 

ated samples are all eight filtered groundwaters in 
this report; l-GW-118F, l-GW-128F, l-GW-128DF, l-GW- 
138F, 2-GW-018F, 2-GW-03BF, 2-GW-078F, and 2-GW-078DF. 

For Job 91?01-738, aluminum, manganese, and silver were 
detected in CCBs at maximum concentrations of 153 pg/L, 
7.4 pg/L, and 3.5 pg/L, respectively. Associated 
samples are three filtered groundwaters; l-GW-lOBDISS, 
2-GW-108-DISS, and 2-GW-128DISS. 

For Job 9401.751, aluminum was detected in one CCB at 
34.6 pg/L. Associated samples are LCWm048, 2-GW-048, 
2-GW-058, l-GW-068, l-GW-068D, and l-SW-088. 
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Minor contdrrlirldtiull rout affecting any sample results is not 
l..i;t~~e~b;;;. A limit of five times the highest blank value 

review and qualification of the water samples. 
Associated sample results which were detected below the 
blank limit were qualified IIJ", as estimated values. 

5.3.2 Field Blanks 

Field blanks were not collected for inorganic analyses. 

5.4 ICP INTERFERENCE CHECK 

The ICP Interference Check samples were within acceptable 
limits of 80-120% recovery 

5.5 SPIKE SAMPLE RECOVERY 

All percent recoveries for the matrix spike samples were 
found to be within the 75-125% limit, with the following 
exceptions: 

Job 9401.738 
Sample ID Element % Recovery 
2-GW-108 Arsenic 71.4 

Selenium 70.6 

Job 9401.751 
Sample ID Element % Recoverv 
l-GW-038 Selenium 128 

Thallium 67.6 
Silver 137 

2-GW-118F Selenium 175 

For Job 9401.738, sample l-GW-078 spike recoveries were 
acceptable for all elements. Sample 2-GW-108 has a much 
higher aluminum and iron content than does sample l-GW-078. 
Thus, associated samples for low recoveries of arsenic and 
selenium are only those unfiltered samples with levels of 
aluminum and iron comparable to sample 2-GW-108. 

For Job 9401.751, associated samples for sample l-GW-038 are 
all unfiltered-samples and associated samples for sample 
2-GW-11AF arp all filtered samples. 

For low spike recoveries, associated sample results and 
quantitation limits were qualified "J" and "UJ" as estimat- 
ed, respectively. For high spike recoveries, the associated 
sample results were qualified "J" as estimated. 

5.6 LADORATORY DUPLICATES 

Precision (relative percent difference) for the water 
samples was found to be acceptable for all elements, with 
the following exceptions: 

G-379 
recycled paper 



Job 9401.717 
SamDle ID Element % RPD 
l-SW-198 Zinc 25.4 

Job 9401.738 
Sample ID Element RPD % 
1-GW-078 Zinr 94.0 

2-GW-108 Zinc 59.0 

l-GW-078DISS Lead 152 

Job 9401.751 
SamDle ID Element RPD % 
2-GW-118F Zinc 52.0 

For Job 9401.717, associ;-.ted samples are all samples in the 
report. 

lor Job 9401.738, sample 2-GW-108DISS for dissolved metals 
gave acceptable duplicate results for all elements including 
lead. The major difference between samples l-GW-078DISS and 
2-GW-108DISS is the high calcium and magnesium content in 
sample 1-GW-078DIS.S. Therefore, associated samples for poor 
lead duplicate results are only those filtered samples with 
high levels .of calcium and magnesium. Associated samples 
for poor zinc duplicate results are all unfiltered samples. 

For Job 9401.751, associated samples are all filtered 
samples in the report. 

Positive results for the elements listed above were quali- 
fied "J" as estimated values in the associated samples. 

5.7 LABORATORY CONTROL SAMPLE 

The aqueous laboratory control samples (LCS) were within 
acceptable limits. 

5.8 ICP SERIAL DILUTION 

ICP serial dilution analysis was within the acceptable 10% 
limit for percent difference (% D), with the following 
exceptions: 

Job 9401.717 
SamDle ID Element % 
l-GW-138F Sodium 12.0 

Job 9401.751 
Sample ID Element 
l-GW-068DF Sodium 

85 
13.5 
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Associated samples for both jobs I:lclude only filtered 
samples, since serial dilution results for the unfiltered 
samples were acceptable. Positive results for sodium which 
exceeded 50 times tht Instrument Detrctiun Limit wrr-e 
qualified "Jlt as estimated in the associated samples. 

5.9 FURNACE AA OUAJ>ITY CONTROL 

Quality control results for furnace atomic absorption was 
acceptable with the following exception: 

For Job 9401.717, standard addition analysis for lead in 
sample l-SW-108 gave a correlation coefficient of less than 
0.995. The lead result in this sL+mple was qualified "J" as 
estimated. 

PkFXISION OVERA.LL, --- 

Field d:lplirate res-dlts indic,>';ed good overall precision for 
inorganics, with the followins exceptions; aluminum with 
RPDS UT 71% tu 99% iI iour fit-lc3 iiupliuclt-e sets, zinc with 
RPDs of 66% to 110% in three sets, iron with RPDs of 67% to 
100% in two sets, lead with !?FI?s of 82% to 130% in two sets, 
i~nrl manganese in one set with an RPD of 93 (see Table 1). 
In general, the values associ;lced with the high RPDs were at 
levels below the contract required detection limit (CRDL), 
which may account for the lack of precision. 

Overall precision for crganics WCS acceptable for all 
compounds detected (see Table 2). Dimethylphthalate (DMP) 
snd SE,rlP at the levels repcrted are most likely due to field 
or laboratory contaminarion. Phthalate esters are common 
plasticizers found in the gloves used in the field and 
laboratory. 
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Table 1 
BNTC GROUNDWATERS 

FiELD XJPLICATE RESULTS - INORGANIC 
(Results in ug/L) 

____---------___-_______________________-------------- 
Pa rameter l-SW-138 
__-_-----____ -------------- 
Aluminum 95.4 
Bafium 31.5 
Calcium 33200 
Iron 127 
Lead 3.8 
Magnesium 11700 
Manganese 8.6 
Potassium 2300 
Sodium 15300 
Zinc 24.9 

l-SW-138D 
----_-____-______- 

212 
36.3 
27500 
394 
2.4 
10300 
23.6 
2220 
14900 
30.4 

% RPD 
--------- 

74 
14 
19 
10 
45 

ii 
3.5 
2.6 
20 

Parameter 2-GW-078 2-GW-078D % RPD 
______-_---------_------------------------------------ 
Aluminum 22.5 66.6 99 
Barium 22.2 20.9 6.0 
Be-yllium h'D 0.26 IN 
Calcium 8250 8230 0.2 
Iron 35.4 54.0 42 
Lead 1.2 5.6 130 
Magnesium 4880 5040 3.2 
Manganese ND 3.2 IN 
Potassium 774 777 0.4 
Sodium 7890 8270 4.7 
Zinc 55.3 17.8 100 
__--_____-_-_-__-_------------------------------------ 
__--_____-_____--_------------------------------------ 
Parameter l-GW-128 l-GW-128D % RPD 
--------- ----_ .-_--------- 

Aluminum 256 
Barium 56.6 
Beryllium 0.20 
Calcium 42900 
Copper ND 
Iron 614 
Lead 3.6 
Magnesium 20200 
Manganese 202 
Nickel 9.9 
Potassium 6500 
Sodium 31500 
Zinc 183 

-------z-------,-e __-----_- 
214 18 
53.4 1.4. 
ND IN 
50200 16 
18.5 IN 
485 24 
1.5 82 
19000 6.1 
190 6.1 
ND . IN 
6090 6.5 
29700 5.9 
129 35 

----_-_______-______---------------------------------- 
Parameter l-GW-128F l-GW-128DF % RPD 
-------_-_-_-----_-_---------------------------------- 
Aluminum 46,.3 96.9 71 
Barium 47.5 50.9 6.9 
Calcium 46700 50200 7.2 
Copper ND 2.4 IN 
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Iron 163 221 30 
Lead ND 7.1 IN 
Magnesium 18700 19700 5.2 
Manganese 182 199 8.9 
Potassium 5940 6410 7.6 
Sodium 28900 30900 6.7 
Zinc 62.9 61.9 1.6 
--------I-c------_-_---------------------------------- 
-_----___-____----_----------------------------------- 
Parameter 2-GW-078F 2-GW-078DF % RPD 
_-____________-_-___---------------------------------- 
Aluminum 19.4 52.4 
Sarium 22.2 18.8 
Sel-ylliurn ND 0.25 
Calcium 9270 9190 
Copper 6.3 5.2 
Iron 71.7 144 
Magnesium 4950 4850 
Manganese 8.3 7.9 
Potassium 918 778 
Sodrum 9100 7590 
Zinc 239 121 
_-__-_-__-_-__-____----------------- -- 

92 
17 
IN 
0.9 
19 
67 
2.8 
11 
17 
18 
66 

_----____-______ 
------------------------------------ ---------------- -- 
Parameter l-GW-068 l-GW-068D % RPD 
______-_____-_______---------------------------------- 
Aluminum 146 118 21 
Barium 82.4 80.9 1.8 
Beryllium 0.29 0.30 3.4 
Calcium 43100 42400 1.6 
Copper 7.3 6.8 7.1 
Iron 4220 3800 10 
Magnesium 17300 17100 1.2 
Xanganese 240 231 3.8 
Potassium 3700 3660 1.1 
Sodium 20900 20600 1.4 
Zinc 64.4 72.8 12 
---_-_--________-------------------------------------- 
Parameter l-GW-068F l-GW-068DF % RPD 
---_---__-______-------------------------------------- 
Aluminum 40.7 ND IN 
Barium 77.9 72.9 6.6 
Calcium 36600 40130 9.1 
Chromium ND 16.8 IN 
Iron 124 140 12 
Magnesium 16900 16800 0.6 
Manganese 213 207 2.9 
Potassium 4200 4210 0 - 
Sodium 22700 22500 0:; 
Zinc 45.4 153 110 
------_---------_-_------------------------------- ---- 

IN = Indeterminant 
ND = Not Detected 
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Table 2 
BNTC GROUND;qATERS 

FIELD DUPLICATE RESULTS - ORGANIC 
(Results in ug/L) 

---_________________---------------------------------- 
Parameter l-GW-128 l-GW-1282 RPD 
--- ______. __ .._________. ---____________ 
Methylene Chloride 1 ND IN 
Carbon Disulfide 1 1 0 
1,2-Dichloroethene (total) 4 4 0 
Trichloroethene 1 1 0 
Dimethylphthalate 12 12 0 
Methoxychlor 0.17 ND IN 
_--_--__---_____________cc______________-------------- 
_____--__--_________---------------------------------- 
Farameter l-GW-068 l-GW-068D RPD 
____--_________________ .____ ------________ 
Methylene Chloride 130 74 47 
1,2-Tichloroethene (to-al) 6 4 40 
Trichloroethene 12 10 18 
__-_____________________________________-------------- 
-___________________---------------------------------- 
Parameter l-SW-138 l-SW-138D RPD 
____________________---------------------------------- 
Chloroform 9 8 10 
Bromodichloromethane 2 2 0 
Methoxychlor ND 0.31 IN 
____________________---------------------------------- 

IN = Indeterminant 
ND = Not Detected 
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DATA REVIEW 

MEMORANDUM 

TO: 

FROM: 

John Walter, Ecology and 
Project Manager 

5P Joanne McMullan, cology 
Quality Assurance Chemist 

Environment, Inc., 

and Environment, Inc., 

DATE: November 14, 1994 

SUBJECT: Data Review Report for Bainbridge Naval Training 
Center, Groundwaters Round 9. 
Ecology and Environment, Inc., Analytical 
Service Center Job Numbers 9402.156/1?9/187. 

cc: Marcia Galloway, Ecology and Environment, Inc., 
Quality Assurance Officer 

Samples and Matrix: Twenty-nine water samples. 

Job 9402.156 
. l-GW-119 l-GW-129 l-GW-139 2-GW-029 

2-GW-039 2-GW-049 2-GW-109 2-GW-119 
2-GW-129 2-GW-139 2-GW-139D TB-10494 

Job 9402.179 
l-GW-029" l-GW-059 l-GW-079* l-GW-089* 
l-GW-099* l-GW-109* 2-GW-019 2-GW-079 
T3-10594 

Job 9402.187 
l-GW-019 l-GW-039* .l-GW-049 l-GW-049D 
l-GW-069f l-GW-069D* 2-GW-059 TB-10694 

Twenty-nine water samples were collected for some/all of the 
following analyses: inorganics by atomic absorption (AA) and 
inductively coupled plasma (ICP); mercury by cold vapor; and 
cyanide by spectrophotometry; total recoverable petroleum 
hydrocarbons (TRPH) Method 418.1; semivolatile organic 
compounds by gas chromatography/ mass spect.roscopy (GC/MS); 
pesticide/PCBs by gas chromatography (GC); and volatile 
organic compounds (voc) by GC/MS. Samples identified with 
an asterisk were analyzed for vinyl chloride by GC to obtain 
a lower detection limit. Specific analyses conducted on 
each sample are documenter3 in the chain-of-custody forms 
provided. Both total and dissolved metals analyses were 
requested for the groundwater (GW) samples. The analytical 
laboratory work was performed by Ecology and Environment, 
Inc. 's (E & E) Analytical Services Center (ASC). 



This report provides a summary of data acceptability and 
deviations in accordance with the Naval Energy and Environ- 
mental Support Activity (NEESA) Level C requirements as 
stated in the NEESA document Quality Assurance in Environ- 
mental Analysis, October 1990, and the applicable portions 
for Pesticides/PCB review from the USEPA's Contract Labora- 
tory Program (CLP) National Functional Guidelines for 
Organic Data Review, February 1994. In addition, the CLP 
portion of the corresponding USEPA Statements of Work (SOW) 
were lltilized, where applicable and relevant. Initial and 
continuing calibrations, tuning, internal standards, mass 
spectra, and chromatograms were not reviewed unless the 
report forms or case narrative indicated a major problem. 
Historical data from the previous rounds were compared with 
this round to determine if any anomalies were present. 

1.0 VOLATILE ORGANICS BY GC/MS 

1.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 
of 14 days from collection for the acid preserved waters. 

1.2 SYSTEM MONITORING COMPOUND 

System monitoring compound percent recoveries (%Rs) were 
within acceptable limits for all surrogate compounds. 

1.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (M~/MsD) 

Acceptable frequency, accuracy (percent recovery) and 
precision (relative percent difference) west: generated for 
MS/MSDs. 

1.4 BLANKS 

1.4.1 Field Blanks 

Three trip blanks were collected and analyzed for VOCs, one 
for each day of sample collection. Acetone was detected in 
two of them, TB-10594 and TB-10694, at a maximum concentra- 
tion of 5 pg/L. Toluene and tutal xylenes were detected In 
all three trip blanks at maximum levels of 5 pg/L and 3 
PO, respectively. Associated sample results for acetone 
less than ten times the blank level were qualified l'U1l as 
not detected and elevated to the contract required quantita- 
tion limit (CRQL), if reported below the CRQL. There were 
no positive results for toluene and xylenes in the samples, 
so no qualification was necessary. 

1.4.2 Method Blanks 

Six method blanks were analyzed for VOCs. Methylene chlo- 
ride was detected in two of the VOC blanks at 1 pg/L, one 
each in ;obs 9402.179 and 9402.187. Associated sample 
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results less than ten times the blank level were qualified 
t'Utt as not detected and elevated to the CRQL, if reported 
below the CRQL. In sample 2-GW-019, the methylene chloride 
result of 12 pg/L was greater than ten times the blank 
level. Thus, the "U" qualifier was not added and the 
laboratory "3" qualifier was deleted. 

1.5 COMPOUND OUANTITATION 

Sample l-CW-039 was analyzed at a two-fold dilution due to 
chlorobenzene which exceeded the calibration limit. The 
chlorobenzene result from the diluted analysis and the 
undiluted results for the remaining compounds are considered 
more acceptable data. 

2.0 VINYL CHLORIDE BY GC 

2.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 
of 14 days from collection for the acid preserved waters. 

2.2 SURROGATE RECOVERY 

Percent recoveries for all surrogates were within acceptable 
limits. 

2.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD) 

AccepEable frequency, accuracy (percent recovery) and 
precision (relative percent difference) were generated for 
MS/MSDs. 

2.4 BLANKS 

2.4.1 Field Blanks 

Field blanks were not collected for vinyl chloride analysis. 

2.4.2 Method Blanks 

Vinyl chloride was not detected in either of the two method 
blanks analyzed. 

2.5 COMPOUND OUANTITATION 

Initial calibration for vinyl chloride exceeded the QC limit 
of 20% with a 22% RSD due to a low response for the 10 ng 
standard (2 pg/L). The laboratory feels that the peak area 
for the 10 ng standard is sufficient to justify a detection 
limit cf 1.0 pg/L. No vinyl chloride was detected in the 
samples; the quantitation limits were qualified l'UJ" as 
estimated. 
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3.0 SEMIVOLATILE ORGANICS BY GC/MS 

3.1 H0TtlJING TIMES 

All holding times were met for extraction and analysis of 
the water samples. The USEPA technical holdins time for 
water is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

3.2 SURROGATE RECOVERY 

Percent recoveries were within acceptable limits for all 
surrogate compounds for semivolatile organics. 

3.3 MS/MSD 

Acceptable frequency, accuracy (percent recovery) and preci- 
sion (relative percent difference) were generated with the 
following exceptions: 

3 Recoverv 
Compound MS Limit 

4-Nitrophenol A3 (10-80) 
Pentachlorophenol 104 (9-103) 

Due to the high percent recoveries and the compounds not 
being detected in the samples, no qualification is neces- 
sary. 

3.4 BLANKS 

3.4.1 Field Blanks 

Field blanks were not collected for semivolatile analysis. 

3.4.2 Method Blanks 

No semivolatile compounds were detected in any of the method 
blanks, except for tentatively identified compounds (TICS). 
Where present in the associated samples at a comparable 
level, these TICS were qualified "U" as not detected. 

4.0 PESTICIDE/PCBs BY GC 

4.1 HOLDING TIMES 

All holding times were met for extraction and analysis of 
the water samples. The USEPA technical holding time for 
water is 7 days from collection to.extractinn, and 40 days 
from extraction to analysis. 

4.2 SURROGATE RECOVERY 

All surrogate recoveries were within acceptable limit of 30- 
150% as per the USEPA Functional Guidelines, (February 
1994). 
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4.3 MS/MSD 

Acceptable frequency, accuracy (percent recovery) and precj- 
sion (relative percent' difference) were generated. 

4.4 BLANKS 

4.4.1 Field Blanks 

b'ield blanks were not collected fur pesticide/PCBs analysis. 

4.4.2 Method Blanks 

No pesticide/PC3 compounds were detected in any of the 
method blanks. 

5.0 TOTAL RECOVERABLE PETROLEUM HYDROCARBON 

5.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 
of 28 days from collection for the acid preserved waters. 

5.2 BLAM(S 

5.2.1 Field Blanks 

Field blanks were not collected for total recoverable 
petroleum hydrocarbon (TRPH) analysis. 

5.2.2 Method 31anks 

TRPHs were not detected in any of the method blanks. 

5.3 LABORATORY CONTROL SAMPLES (LCS) 

The percent recoveries for the aqueous laboratory control 
samples were within acceptable limits (75-125%). 

6.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor & Cyanide by Spectrophotometry) 

6.1 HOLDING TIMES 

~11 holding times were met within the acceptable time frame 
from collection for metals (6 months), mercury (28 days), 
and cyanide (14 days). 
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6.2 BLANKS 

6.2.1 Field Blanks 

Field blanks were not collected for inorganic analyses; none 
were required. 

6.2.2 Laboratory Method Blanks 

~11 initial calibration, continuing calibration, and prepa- 
ration blanks were within acceptable limits with the follow- 
ing exceptions: 

For Job 9402.156, thallium was detected in one prepa- 
ration blank at 1.1 pg/L. Associated samples are all 
eleven groundwaters in this report, for both total and 
dissolved metals. 

For Job 9402.179, selenium was detected in a continuing 
calibration blank (CCB) at 2.8 pg/L. Associated sam- 
ples are three groundwaters; l-GW-099, 2-GW-079, and 
2-GW-019. Aluminum was detected in two CCBs at nega- 
tive values of -21.5 and -20.3 pg/L. Associated sam- 
ples include all groundwaters for total metals and 
l-GW-029DISS, l-GW-059DISS, and l-GW-079DISS. 

For Job 9402.187, aluminum was detected in one CC3 at 
20.2 pg/L. Associated samples include all samples for 
total metals except l-GW-019 and four samples for 
dissolved metals (l-GW-019DISS, l-GW-039DISS, l-GW- 
049DISS and l-GW-049DDIS.S). Aluminum was also detected 
jn the final CC9 at 150 ,ucJ/L. Associated samples 
include the three remaining samples for dissolved 
metals (l-GW-069DISS, l-GW-069DDISS, and 2-GW-059). 

Minor contamination not affecting any sample results is not 
listed above. A limit of five times the highest blank value 
was used for review and qualification of the water samples. 
For negative blank values, five tirrws the absolute value is 
used. Associated sample results which were detected below 
the blank limit were qualified 'J", as estimated values. 

6.3 SPIKE SAMPLE RECOVERY 

All percent recoveries for the matrix spike samples were 
found to be within the 75-125% limit, with the following 
exceptions: 

Job 9402.156 
Sample ID Element % Recovery 
2-GW-139D Selenium 53.3 

2-GW-139D Selenium 70.9 
DISS 
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Job 9402.179 
Sample ID 
l-GW- 029 

Job 9402.187 
Samole ID 
2-GW-U5Y 

DISS 

Element 
Barium 

Element 
Arsenic 

% Recoverv 
25.0 

% Recoverv 
132 

For low spike recoveries, associated snmplc results and 
quantitation limits were qualified "J" and "UJ" as estimat- 
ed, respectively. For high spike recoveries, the associated 
sample results were qualified "J" as estimated. 

6.4 LABORATORY DUPLICATES 

Precision (relative percent difference) for the water 
samples was found to be acceptable for all elements. 

6.5 LABORATORY CONTROL SAMPLE 

The aqueous laboratory control samples (LCS) were within 
acceptable limits. 

6.6 ICP SERIAL DILUTION 

ICP serial dilution results were within the acceptable 10% 
limit for percent difference (% D). 

6.7 FURNACE AA QUALITY CONTROL 

Quality control results for furnace atomic absorption were 
acceptable with the following exception: 

For Job 9402.179, standard addition analysis for selenium in 
sample l-GW-109 gave a correlation coefficient.of less than 
0.995. The selenium quantitation limit in this sample was 
qualified "UJ" as estimated. 

OVERALL PRECISION 

Field duplicate results indicated good overall precision for 
inorganics, with the following exceptions; iron with RPDs of 
60% to 92% in two sets and copper in one set with an RPD of 
57% (see Table 1). In general, the values'associated with 
the high RPDs were at levels below the contract required 
detection limit (CRDL), which may account for the lack of 
precision. 

Overall precision for .organics was acceptable for all 
compounds detected (see Table 2). Dimethylphthalate (DMP) , 
di-n-butylphthalate (DBP), and BEHP at the levels reported 
are most likely due to field or laboratory contamination. 
Phthalate esters are common plasticizers found in the gloves 
used in the field and laboratory. 



HISTORICAL DATA COMPARISON 

Review of the Bainbridge historical data indicated two 
general concerns and some specific anomalies. In all 
instances the raw data were checked for correct calculation 
and transcription. No problems were found. 

The two general concerns are the low levels of acetone 
detected in several wells in Round 9 which were not detected 
previously dnd zinc in several filtered samples at levels 
higher than the unfiltered samples, especially well 2-GW-7 
in Round 8 (August 1994). 

Previously, acetone at low levels was attributed to labora- 
tory contamination based on acetone detected in the method 
blanks. However, method blanks are much cleaner since the 
laboratory has moved to new facilities. In Round 8 per- 
formed in the old facilities, acetone was detected in four 
of the eight method blanks at a maximum level of 16 pg/L. 
In Round 9 performed in the new facilities, acetone was not 
detected in any of the method blanks. 

The higher levels of zinc in the filtered samples may be due 
to contamination from dust during filtration. The most 
outstanding.example is discussed below under specific 
concerns. 

The specific anomalies include the following: 

Methylene chloride was detected in both 2-GW-13 and 2-GW-13D 
at 100 pug/L in Round 9, but was not detected in previous 
rounds. Methylene chloride was not detected in l-GW-6 and 
l-GW-6S in Round 9, but was present at 120 pg/L and 74 pg/L, 
respectively, in Round 8. Previous rounds indicated no 
methylene chloride in this well. The methylene chloride 
results appear to be actual site contamination since the 
levels are higher than those usually attributed to field/ 
laboratory contamination. In Round 8 performed in the old 
laboratory facilities, methylene chloride was not detected, 
while in Round 9 performed in the new facilities, methylene 
chloride was detected in two of the six method blanks at an 
estimated 1 pg/L. No methylene chloride was detected in the 
trip blanks for either round. 

In Round 9, zinc was detected in 2-GW-3 at 7450 pg/L, a 
level approximately fifty times the previous high of 114 
PY/L- The I~~~SUII fur this incwnsistency is unknown. In 
Round 8, the filtered levels of zinc determined on field 
duplicates of 2-GW-7 were at least twice the unfiltered 
levels. Field filtration may have introduced zinc contami- 
nation as noted above. 
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Table 1 
BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 
(Results in ug/L) 

-------------_-_____----------------------- 
Parameter 2-GW-139 2-GW-139D 
-------------__-____----------------------- 
Aluminum 19.8 20.9 
Barium 15.2 15.4 
Calcium 22400 21800 
Iron 28.4 15.3 
Magnesium 4530 4410 
Manganese 3.0 2. a 
Potassium 1670 1760 
Sodium 11400 11500 

-____---_ 
% RPTT 

--------- 
5.4 
1.3 
2.7 
60 
2.7 
6.7 
5.2 
0.9 

Parameter 2-GW-139DISS 2-GW-139DDISS % RPD 
-----------_-------_---------------------------------- 
Barium 14.2 14.6 2.8 
Calcium 24500 23700 3.3 
Copper 2.4 ND IN 
Magnesium 4740 4660 1.7 

Manganese 4.0 3.3 19 
Potassium 1440 1460 1.3 
Sodium 11400 11100 2.7 
----------------_------------------------------------- 

Parameter l-GW-049 l-GW-049D % RPD 
-___--__________________________________-------------- 
Aluminum 238 231 3.0 
Barium 60.4 64.8 7.0 
Beryllium 0.25 0.31 21 
Calcium 55100 61300 11 
Copper 6.4 5.8 9.0 
Iron 258 287 11 
Magnesium 18UUU 2uuou 11 

Manganese 264 257 2.7 
Potassium 2310 2550 9.9 
Sodium 20700 23000 11 
Zinc 7.7 11.3 38 
---f--------------_----------------------------------- 
---------_-__-___--_---------------------------------- 
Parameter l-GW-069 l-GW-069D % RPD 
------------------------------------------------------ 
Aluminum 218 236 7.9 
Barium 85.9 07.0 ‘1 . 3 

Beryllium 0.25 0.30 la 
Calcium 41100 40700 1.0 
Copper a.3 a.4 1.2 
Iron 2650 2580 2.7 
Magnesium 17400 17400 0.0 
Manganese 295 298 1.0 
Potassium 3720 3830 2.9 
Sodium 22300 22700 1.8 
Zinc 9.7 10.6 8.9 
-------_-_--_-____--------c------------------------------ 



--__-_______________---------------------------------- 
Parameter l-GW-049DISS l-GW-049DDISS % RPD 
--__-_______________---------------------------------- 
Aluminum 50.1 60.3 18 
Barium 62.0 60.6 2.3 
Calcium 59900 60600 1.2 
Copper 5.3 4.6 14 
Iron 9.9 26.7 92 
Magnesium 19200 19700 2.6 
Mdrlydrlese 266 248 7.0 

Potassium 2640 2560 3.1 
Sodium 22000 20600 6.6 
Zinc 31.6 12.8 9.8 
--_--_______________--------------------- ________-__-- 
___-________________---------------------------------- 
Parameter l-GW-069DISS l-GW-069DDISS % RPD 
-____________________________r__________-------------- 
Aluminum 45.4 33.6 30 
Barium 82.1 85.0 3.5 
Calcium 42200 44000 4.2 
Copper 3.9 7.0 57 
Iron 110 120 8.7 
Magnesium 17500 18200 3.9 
Manganese 272 289 6.1 
Potassium 3740 3920 4.7 
Sodium 21600 21900 1.4 
Zinc 9.0 12.2 30 
--------------------------------.---------------------- 

IN - Indeterminant 
ND - Not Detected 
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Table 2 
BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - ORGANIC 
'(Results in ug/L) 

---_---_____-___________________________--------------- 
Pnramctcr 1 cw-049 1 CW-043D RPD 
________________________________________--------------- 

Di-n-butylphthalate 1 1 0 
Bis (2-ethylbexyljphthalate ND 1 IN 
__-_-_--___-____________________________--------------- 
__-_-_-_____-___________________________--------------- 
Parameter l-GW-069 l-GW-069D RPD 
__________-_-_______----------------------------------- 
1,2-Dichloroethene (total) 4 4 0 
1,2-Dichloropropane 1 ND IN 
Trichloroethene 9 9 0 
Di-n-butylphthalate 1 ND IN 
Bi.s(2-ethylhexyljphthalate ND 3 IN 

______-_________________________________--------------- 

Parameter 2-GW-139 2-GW-139D R?D 
-_---_---_-_-_______----------------------------------- 
Mcthylcnc chloride 100 100 0 

Acetone 4 4 0 
Dimethylphthalate 2 ND IN 
Bis(2-ethylhexyljphthalate 1 ND IN 
-_-------------- ___________r__-__________c_____________ 

IN = Indeterminant 
ND = Nuts De:trvled 
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DATA VALIDATION 

MEMORANDUM 

TO: John Walter, Ecology and Environment, Inc., 
Project Manager 

FROM: Lynn Hess, Ecology and Environment, Inc., 
Quality Assurance Chemist 

DATE : January 11, 1995 

SUBJECT: Data Review Report for Bainbridge Naval Training 
Center, Groundwaters Round 10. 
Ecology and Environment, Inc., Analytical Sex- 

vice Center Job Numbers 9402.737/747/770/785/ 
791. 

cc: Marcia Galloway, Ecology and Environment, Inc., 
Quality Assurance Officer 

Samples and Matrix: Twenty four groundwater 
samples and thirteen trip blanks. 

l-GW-5-10 l-GW13-10 l-GW8-10 2-GWll-10 

l-GWl-10 2-GW13-10 l-GW9-10 l-B-8 

l-GWlO-10 2-GWS-10 2-GWl-10 TB-9 

l-GW3-10 TB-1 2-GWlO-10 TB-10 

I-GW4-10 TB-2 2-GW2-10 TB-11 

l-GW6-10 TB-3 2-GW3-10 TB-12 

l-GW7-10 TB-4 2-GW4-10 TB-13 

l-GWll-10 TB-5 Z-GW7-10 

l-GW12-10 TB-6 2-GW12-10 

l-GW12-1OD TB-7 2-GW12D-10 

Twenty four groundwater samples and thirteen trip blanks 
were collected for some/all of the following analyses: 
Inorganics by Atomic Absorption (AA) and Inductively Coupled 
Argon Plasma (1CP); Mercury by Cold Vapor; and L?yanide by 
Spect rophotometry; total recoverable petroleum hydrocarbons 
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(TRPHJ Method 418.1; semivolatile organic compounds by 

GC/MS; chlorinated pesticides/polychlorinated biphenyls 

(?est/PCB) by GC; and volatile organic compounds (VOC) by 

GC/MS and vinyl chloride by GC to obtain a lower detection 

limit. Specific analyses conducted on each sample are docu- 

mented in the chain-of-custody forms provided. Both total 

and dissolved metals analyses were requested for the ground- 

water (GW) samples. The analytical laboratory work was 

performed by Ecology and Environment, Inc./s (E & E's) 

Analytical Services Center (ASC). 

This report provides a summary of data acceptability and 

deviations in accordance with the Naval Energy and Environ- 

mental Support Activity (NEESA) LeVel C requirements, as 

stated in the NEESA document Quality Assurance in Environ- 

mental Analysis, Octaber 1990, and the applicable portions 

for Pesticides/PCB review from the USEPA's Contract Labora- 

tory Program (CLP) National Function Guidelines for Organic 

Data Review, February 1994. In addition, the CLP portion of 

the corresponding USEPA Statements of Work (SOW) were 

utilized, where applicable and relevant. Initial and contin- 

uing calibrations, tuning, internal standards, mass spectra, 

and chromatograms were not reviewed unless the report forms 

or case narrative indicated a major problem. 

1.0 VOLATILE ORGANICS BY GC/MS 

1.1 HOLDING TIMES 

All holding times were met within the acceptable time frame 

of I4 days from collection for the acid preserved waters. 

1.2 SYSTEM MONITORING COMPOUND 

All system monitoring percent recoveries were within accept- 

able limits for the three surrogate compounds. 

1.3 MATRIX SPIKE/MATRIX SPIKE DUPLICATES (MS/MSD) 

Acceptable frequency, accuracy (percent recovery) were 

generated for MS/MSDs. The precision (relative percent 

difference) for MS/MSD set 2-GWll-10 was slightly outside 
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the quality control (QC) limits for benzene and toluene. No 

qualification is considered necessary. 

1.4 BLANKS 
1.4.1 Field Blanks 

Thirteen trip blanks were collected and analyzed for VOCs. 

No volatile compounds were detected in any of the trip 
blanks. 
1.4.2 Method Blanks 
Ten water method blanks were analyzed for VOCs. No volatile 
compounds were detected in any of the method blanks. 

1.5 COMPOUND QUANTITATION 
Sample l-GW3-10 was analyzed at a two fold dilution (l-GWj- 

10DL) due to the level of chlorobenzene which exceeded the 
calibration range. The chlorobenzene result from the diluted 

analysis (,l-GW3-1ODL) and the undiluted (l-GW3-10) results 

for the remaining compounds are considered more acceptable 
data. The MS/MSD analyses of sample 2-GWll-10 were analyzed 

at a two fold dilution due to limited sample volume. The 
quantitation limits have been elevated accordingly. 

2.0 VINYL CHLORIDE BY GC 
2.1 HOLDING TIMES 

All holding times were within the acceptable time frame of 
14 days from collection for the acid preserved waters. 

2.2 SURROGATE RECOVERY 

Percent recoveries for all surrogates were within the 
acceptable limits. 

2.3 MS/MSD 

Acceptable frequency, accuracy (percent recovery) and 

precision (relative percent difference) were generated for 
MS/MSD.s. 
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2.4 BLANKS 

2.4.1 Field Blanks 
Field blanks were not collected for vinyl chloride analysis. 

2.4.2 Method Blanks 
Vinyl chloride was not detected in any of the method blanks 
analyzed. 

2.5 COMPOUND OUANTITATION 
Due to the level of other volatile compounds present, 

samples l-GWS-10, l-GW-B-IO, and l-GW-9-10 required analysis 
at a 2.5 fold dilution and sample l-GW3-10 was analyzed at a 
ten fold dilution. Reported quantitation limits have been 
elevated accordingly. The continuing calibration criterion 
tar vinyl chloride exceeded the QC limit or 20% with a 31.1% 

difference due to the low response on 12/7/94. The laborato- 
ry feels that the response was sufficient for detection of 

the compound. No vinyl chloride was detected in samples I- 

GW3-10, l-GW6-10, l-GW7-10, and l-GWlO-10; the quantitation 
limits were qualified "UJ" as estimated for these samples. 

3.0 SEMIVOLATILE ORGANICS BY GC/MS 

3.1 HOLDING TIMES 
All holding times were met for extraction and analysis of 
the wat er samples. The USEPA technical holding time for 
water is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

3.2 SURROGATE RECOVERY 
All surrogate recoveries were within acceptable limits for 
the eight semivolatile surrogate compounds. 

3.3 MS /MSD 

Acceptable frequency, accuracy (percent recovery) was gener- 
ated for batch-QC reported with the following exceptions: 

% RECOVERY 

Compound MS MSD Limit -- 
4-Nitrophenol 83 88 lo-80 
Pentachlorophenol -- 
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ComDound 

1,4-Dichlorbenzene 

1,2,4-Trichlorobenzene 

4-Nitrophenol 

2,4-Dinitrotoluene 

Pentachlorophenol 

Pyrene 

% RECOVERY 

m MSD Limit 

-- 29 36-97 

-- 30 39-98 

96 -- 10-80 

124 -- 24-96 

104 -- 9-103 

-- 20 26-127 

Acceptable precision (relative percent difference) was 

generated for the batch-QC reported with the exception of 

the following: 

Compound @JJ Limit 

1,4-Dlchlorbenzene 45 28 

1,2,4-Trichlorobenzene 52 28 

Acenaphthene 39 31 

4-Nitrophenol 123 50 

Pyrene 49 31 

Since MS/MSD results are highly matrix dependent and the 

sample analyzed was not from this project, no qualification 

is considered necessary. 

3.4 BLANK 

3.4.1 Field Blanks 

Field blanks were not collected for semivolatile analysis. 

3.4.2 Method Blanks 

Four method blanks were analyzed for semivolatile. Bis(2- 

ethylhexyl) phthalate was detected in two of the semi- 

volatile method blanks at 1 and 2 ug/L. Associated sample 

results less than ten times the blank level were qualified 
IIU" as not detected and elevated to the CEiQL, if reported 

below Lhe CRQL. 1x1 scunple l-GWlO-10, the bis(Z-ethylllexyl) 

phthalate result of '25 ug/L was greater than ten times the 

blank level and is considered site contamination. Thus the 

"U" qualifier was not added and the laboratory rlB" qualifier 

was deleted. Tentatively identified compounds (TICS) detect- 

ed in the method blanks were qualified "U" when detected in 

associated samples at comparable levels. 
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3.5 COMPOUND QUANTITATION 

Elevated quantitation limits were reported for numerous 
samples due to limited extraction volumes. 

4.0 PESTICIDE/PCBs BY GC 

4.1 HOLDING TIMES 

All holding times were met for extraction and analysis of 
the water samples. The USETA technical holding time for 
water is 7 days from collection to extraction, and 40 days 
from extraction to analysis. 

4.2 SURROGATE RECOVERY 

All percent recoveries were within acceptable limits for all 
surrogate compounds. 

4.3 MS /MST) 

Acceptable frequency, accuracy (percent recovery) and preci- 
sion (relative percent difference) were generated with the 
following exceptions for batch-QC: 

% RECOVERY 
Comnound MS MSD Limit 
Endrin 0 -- 56-121 

ComDound RPD Limit 
Aldrin 23 22 
Endrin 200 21 

Since MS/MSD results are highly matrix dependent and the 
sample analyzed was not from this project, no qualification 
is considered necessary. 

4.4 BLANKS 

4.4.1 Field Blanks 
Field blanks were not collected for Pest/PCBs. 
4.4.2 Method Blanks 
Pest/PCBs were not detected in the any of the method blanks. 

G-348 



4.5 COMPOUND QUANTITATION 

Elevated quantitation limits were reported for numerous 
samples due to limited extraction volumes. 

5.0 TOTAL RECOVEMLE PETROLEUM HYDROCARBON (TRPH) 

5.1 HOLDING TIMES 
All holding times were met within the acceptable time frame 
of 28 days from collection for the acid preserved waters. 

5.2 BLANKS 

5.2.1 Field Blanks 

Field blanks were not collected for TRPH analyses. 
5.2.2 Method Blanks 

TRPHs were not detected in any of the method blanks. 

5.3 DUPLICATE AND SPIKE ANALYSIS 

No laboratory duplicates or spikes were performed on these 
samples due to a limited sample volume. All LCS were within 
acceptable limits. 

5.4 LABORATORY CONTROL SAMPLES (LCS) 

The percent recoveries for the aqueous laboratory control 
samples were within acceptable limits (75-125%). 

6.0 INORGANIC ANALYSES BY AA AND ICP 
(Mercury by Cold Vapor & Cyanide by Spectrophotometry) 

6.1 HOLIJING TIMES 

All holding times were met within the acceptable time frame 

from collection for metals (6 months), mercury (28 days), 
and cyanide (14 days). 

6.2 BLANKS 

6.2.1 Field Blanks 
Field blanks were not collected for Inorganic analysts. 
6.2.2 Laboratory Method Blanks 
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All initial calibration, continuing calibration, and prepa- 
raEion blanks were within acceptable limits with the excep- 

tion of the following: 
- Iron was detected at 7.1 ug/L in the preparation 

blank. Associated samples include 2-GW13-lo-DISS. 

- Sodium was detected in four continuing calibration 
blanks at 651 ug/L, 3370 ug/L, 4079 ug/L and 4105 
ug/L. Associated samples 'include 2-GW13-lo-DISS, 2- 

GWll-10, l-GW9-lo-DISS, 2-GWl-lo-DISS, 2-GW2-lo- 
DISS, Z-GW4-lo-DISS, 2-GW7-IO-DISS, and 2-GWll-10. 

- Cobalt was detected at 5.1 ug/L in the preparation 
blank. Associated samples'include l-GW8-10, l-GW9- 

10, 2-GW2-10, 2-GW4-10, 2-GWll-10, l-GW8-lo-DISS, l- 
GW9-lo-DISS, 2-GWl-lo-DISS, 2-GW2-lo-DISS, 2-GW4-lo- 
DISS, 2-GW7-lo-DISS, and 2-GWll-lo-DISS. 

- Lead was detected at 1.1 ug/L in the preparation 

blank. Associated samples include 2-GWlO-10, 2-GW12- 

10, 2-GW12D-10, 2-GW3-10-DISS, 2-GWlO-lo-DISS, and 
2-GW12-lo-DISS. 

Minor contamination not affecting any sample results was not 

listed above. A limit of five times the highest blank value 

was used for review and qualification of the water samples. 
Associated sample results which were detected below the 

blank limit and reported at less than the CRDL were quali- 
f<ed as, "2" as estimated values. 

6.3 SPIKE SAMPLE RECOVERY 

All percent recoveries for the matrix spike samples were 
found to be within the 75-125% limit, with the following 

exceptions: 
Samole ID Element % Recovery 
l-GWll-10 Lead 127.5 

l-GWll-10 Silver 70.8 

2-GWll-lo-DISS Arsenic 126.6 

2-GW3-10 Silver 36.6 

For low spike recoveries, associated sample results and 

quantitation limits were qualified "J" and 'IUJ" as estimat- 
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ed, respectively. For high spike recoveries, the associated 

sample results were qualified "J" as estimated. 

6.4 LABORATORY DUPLICATES 

Precision (relative percent difference) for the water 
samples was found to be acceptable for all the elements, 
with the following exceptions: 

Sample ID Element RPD % 

l-GWll-10 Chromium 200 

l-GWll-10 Iron 29.2 

2-GWll-lo-DISS Zinc 93.0 
The positive results for the associated samples were quali- 

fied as "J", estimated values. 

6.5 LCS 

The aqueous LCS results were within acceptable limits. 

6.6 ICP SERIAL DILUTION 

ICP serial dilution was found to be within the acceptable 
10% limit for percent difference. 

6.7 FURNACE AA QUALITY CONTROL 

The quality control results for furnace atomic absorption 
were acceptable. 

OVERALL PRECISION 

Field duplicate results indicate good overall precision 
for inorganics, with the exception of iron with an RPD of 

103% (see Table 1). Overall precision for organics was also 
yuud (see Table 2). The lack of precision for iron is 

attributable to the low level detected. 
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Table 1 
BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 
(Results in ug/L) 

Pararrvkter lGW12-10 lGWlZ-1OD RFD 

__-_--____-_________----------------------- ____----__- 

Aluminum 84.8 79.2 6.8 

Barium 51.0 51.8 1.6 

Calcium 47400 46500 1.9 
Iron 154 143 7.4 
Lead 1.4 1.1 24 
Magnesium 17200 16900 1.8 
Manganese 108 105 2.8 
Potassium 5200 5020 3.5 

Selenium 2.8 ND IN 
Sodium 36700 36000 1.9 
Zinc 23.0 18.5 22 
---_--_-__--___-____---------------------------------- 
____________________----------------------- __--------- 

Parameter lGW12-1ODISS lGW12-1ODDISS RPD 
------___________-__---------------------------------- 

Aluminum 45.2 37.0 20 
Barium 51.6 50.1 2.9 

Calcium 47100 46600 1.1 

Iron 20.5 17.1 18 

Lead 1.7 1.4 19 

Magnesium 17100 16900 1.2 
Manganese 87.3 85.5 2.1 

Potassium 5120 5090 0.6 
Sodium 36600 36200 1.1 

Zinc 18.2 15.6 15 
-_-----__----_-_-_--------- ------------__---_----- _--- 

IN - Indeterminant 

ND = Not Detected 

recycled papel 
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Table 1 cont. 
BNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - INORGANIC 

(Results In ug/L1 
_____--_---___ ---_-_--____-____----------------------- 

Par-ameter 2-GW-12-10 2mCW-12D-10 RPD 

-__---_-------______---------------------------------- 

Aluminum 125 128 2.4 
Barium 22.9 22.4 2.2 

Calcium 13200 13200 0 

Iron 225 244 a.1 

Lead 2.3 2.0 14 

Magnesium 6520 6520 0 

Manganese 31.9 33.2 4.0 

Potassium 1130 1110 1.8 

Sodium 12500 12600 0.8 

Zinc 164 210 25 
____________________--------------------------- ------- 

____________________--------------------- ----- __--___- 

Parameter 
--------- 

Barium 

Calcium 
copper 
Iron 
Lead 

Magnesium 

Manqanese 
Nickel 

Potassium 
Sodium 

Zinc 

-- 

2-GW-12-lo-DISS 2-GW-12D-lO-DISS RPD 

------- 

22.3 

13800 

4 :4 

22.7 

1.2 

6550 

32.2 

ND 

1140 

12900 

24.7 

21.2 

14000 

ND 

7.3 

ND 

6620 

32.5 

a.5 

1140 

13100 

26.4 

5.1 

1.4 

IN 

103 

IN 

1.1 

0.9 

IN 

0 

1.5 

6.7 
-------. ___---_- _--____--_------ ------------------- 

IN = Indeterminant 

ND = Not Detected 
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Table 2 
SNTC GROUNDWATERS 

FIELD DUPLICATE RESULTS - ORGANIC 
(Results irl uy/L) 

____________________-------------------- __--m--_-e--*- 

Parameter lGWl3-10 lGW12-1OD RPD 
-____--____--_--____------------ __________-__--------- 

1,2-Dichloroethene (total) 5 4 22 

Trichloroethene 1 1 0 

Dimethylphthalate 11 9 20 

bi.s(2-EthylhexylIphthalate 4 3 29 

____--- ___-_____________-__--------------- _____e_---mm 

---___-_____________----------------- __-^_________---- 

Parameter 2-GW-12-10 2-GW-12D-10 RPD 
_--__----__---_________ ---_____--_________------------ 

1,1,2,2-Tetrachloroethane 5 5 0 

Dimethylphthalate 18 16 12 
Bis(2-ethylhexyl)phthalate 3 2 40 

---_________________----------------- __-_--___m-_-es-- 
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l-l Results of Domestic Well and Spring Surveys 
and Sampling 1988, 1992, and 1993 

Port Deposit, Maryland 
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DEPARTMENT OF THE ENVIRONMENT 
201 WEST PRESTON STREET . BALTIMORE. MARYLAND 21201 

Wllllam nonnld Schaefpr Martln W. Welsh. Jr. 
Governor Secre(afy 

TELECOPY #: (301) 225-6451 

COVZR LETTER 

DFITE: 

TO: 

DETARTKEN?: 

TELECOPY NUMSER: 

4 

e 

August: 23, 1988 

Mr. John G. Krcsky 

U.S. Navy LANDIV Norfolk, Vs. 

1804) 445-6653 

FROM : 

DEPARTMENT: 

TELEPHONE NilMBER: 

Mr. Harold L. Dye, Jr. 

Hazardous Waste Enforcement Division 

(3011 225-5731 

recycled paper 
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Domestic Well Survey 
Bainbridge Naval Training Center 
Cecil County, kfaryland 

1. Research existing well records for any wells within a half 
mile radius downgradient of monitoring wells exhibiting 
contamination. 

2, Perform physical reconnaissance of residences downgradient to 
determine the presence or existence of any wells. 

3. If wells are in existence, a water sample should be obtained 
and analyzed for volatile organics constituents using 
acceptable sampling and analytizal methodology. Also, obtain 
any pertinent well data, i.e.,- age, depth, construction, dntc 
of w  construction, etc. 

Note: Given proper notification, personnel’wi thin the Hazardous 
And Soltd Waste Management Administration’s ‘Groundwater and 
Special Investigation Division (GWSID) will as-sis’t with the 
physical survey. Should there be any further questi:ons’on this 
matter, please contact Ms. Arlene Weiner, Actini.Chjef, GNSID, at 
(301) 333-2950. 
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1997.09-23- 09165 #4ef0 P. 02/06 
.I._ 

MEMORANDUM James Pittmar, 

~~ Kr. Harold Dye From Arlene G. Wemar 

Residential Wall Sampling - Bainbridga Naval Training Facility - 
Subjecf+-v. ManLand 

on September 7. lyea,. Anthony Quesn. G.W.s-.1-D. , met with John Kresky to assist 
in the residential well survey. The following information sumuarites his 
findings: 

1.. Public vator was put in at the Navy's expense in 1935: 

2. They tapped into a spring for the source at that time; 

3. The town (Port Deposit) is now Using the river as 2 ' 

drinking w¶tw SoUCC: 

4: The tovn had the vello and springs filled in when 

public water was inatalleCt 

5. Anthony Queen and John Kresky visited eighteen (18) 

residences to confiml this. A list of the resi- 

bents xumey is at-ached: and, ' 

6. The Swquehana Uver is one-half mile dawngraciient. 

Since no h&es were found to be on wells in the dcwngredient direction, it -S 

agrsed (betwean H.D.E.' and the Navy) that the three (3) hames on wells just up- 
gradient irom the entrance to the Job Corps Center would be sampled. This would 
provide any information on cant ami.nants uUch could potentially migrate on-site. 

. The following thea (31 homes vere sampled: 

Betella M. Love 
2371 Fnnchtovn Road 

Port Deposit, Maryland 
SF&IPLE XUMBER: AQO9D%302 

w111iam Lingenfelder 
2463 Fzenchtown Road 

Part ncposft, Maryland 
S$&fPI;E WUMBEB: AQO9078803 

Muriel Ewing 
2464 Frenchtam Road 

Port Deposit, Maryland 
SPZ4P~~-LycI#BER: -- -AQCl907880 1 

.  .  .  .  .  e. 

. - .  
The.,smple results (B ATTACHEP) sirow no volatile organics press?+. 

L...-.. A., :,. - ',.,' .m?..':. * ..__ --w- ..' . ,..".-T:~:“'-'-- . -- .: . . --..... .; ..-..y,.$q.-2,: ..::: 'L'L -....*-G.. - ',, , -i---.-r-.-. 

H-6 
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1997. OS-ZT- 09:s U400 P. 03/06 

Harold Dye 

Reoidmtial Well SaInpli~g 
Sepctnbu 23, 1988 

Page TV0 

In smnary. the Navy has frilfilltcl the reqciroments of the resickAia1 well 
suney. 

RES1DENTI.X 'WELL SURvEY - PORT DEPOSIT, UhRmD 

??i-& l/2 mile do-myradiont of Bainbridgo Naval Training Facility. 

The residefits of UL homes were -eytd. and wtrt ALL found to be on public water: 

ADDRESSES : 

1 Center Street 
'10 Center Street 
21 Center Street 

26 Centor Streat 
52 Center Street 

55 Center Street 

10 south w.n’Strttt 
12 South nain street 
14 sauth Main street 
18 South Main,Street 
20 south Mdn straet 
22 South Hain Street 

11 High Street 
. 19 Righ ,Stxeet' 

23 High Street 
25 liigh Street 
29 High Street 
3? Biqh street 

recycled paper 
OCT 01 ‘97 14:@9 
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MEI,IC, 1;~~ the file: 

Res 1 d ences Inn Cerlt et- St. (aka Jacob Tome Hwy) f r~:~r~i 55 Center- 
St to 1 Center- St. wet-e visited. Ul 1 ll:ncat ions wer-e +ccupi ed 

81, ?’ abandmrled sinyle family detached dwel lirtgs with te 

exceptictn nf the Mascan LcBdge, 17. J. Webster- Heat i ng and 
9 i r Cand it i cani rlq at 10 cent et- St. , and a 1 a r- g e m 1.1 1 t i p 1 e 

family dwelling at 1 Center- St. 

MP. Hr~r-ace St ewar-t , 77, l>f 21 Center- St, stated. that F’cort 
Gepclsit begin supplying water- in 1336. Res i dent s wer-e 
encc~ur-a g ed b 1.1t r-leg t r-eq 1-1 i r-ed t CI h I:II:~ k 1-1 p. Most r-es i dent s 

hooked up to city watet. as quickly as possible. F’ y i ~:a p- t #:t 

1336, rnclst r-es i dent s r-e1 ied or-1 spr-irtg water- r-ather- than we1 1 

water-. - 4 
s 

The survey was continued I-In Main St. Eui ldi rigs sar-veyed 
included 1 Main St. (a bank) thr-1-1 48 Main St. ( ne x t t 1-1 Town 

Hall). 13 s,hl:lr-t st r-eet , High St. , was alsl:1 sut-veyed. One 

abandrlrred we1 1 was r-epcli-t ed at 21 High St. The homeowner- 

stated that he was tclld that ther-e was a dug well next to his 

h+use buried Iunder- cclnc?-ete. The hnnleowrte~* stated that the 

alleged well was cclver-ed befor-e h is l:lwr,er.sh i p and had nu 

i rl f ~nt”r~ia t 1 1:1r’1 a 5 t 111 the depth g:If the cmncr-et-e. It was apparent 

that the we1 1 had been abandoned fclr- many year-s and that any 

effor-ts tct lift the concrete would be futile. 

Q telephone tail was placed by Mr-. Queen to h is super-vi sc~r’s 

i rl Ba 1 t i rnc~r-e, MD. Irt additicln tm the wnr’k corrlpleted, Mr-. 

G!ueen was instr-acted to begin canvassing the ar-ea accr‘nss the 
highway fr-cml .the main gate and tn cnrltirtue until1 he had 

cnl 1 ect ed t hr-ee water- sampl es. 

The survey wa5 suspended when Mr-. Queen determined that the 

act i l~l~~ boas c0nipl et e. 
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0ichlomdffluorlnnellrat.s 

vinyl dwidm 

Chlorwhase 

Methyiene chbride 

Trichtoroflucmmoth~t-,s 

1 ,I- DiilofQsthent 

1.1.Dichloroerh2ne 

Mn.s- lP-o-&rm~.ene 

Chbroform 

1 L-DichlomeLhane 

1,1,1-Trichlrrroe!hane 

Carbon Tetrxhkuide 

Bromodichkknethant 

i,. : .=J:r;-:..,-‘. !  :, _‘. _ . __ 
::- ” - 
. :. a- -8. ,, _.. : 

recycled paper - 
OCT 01 ‘97 14:89 
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huerut cd- 

7ducr.r . 

Ethytbrnrsne AZ 
Total Xyiones &, 

Total Pqcabla Hydrocarbon6 

Telrohydrofurtn ZD 

(2-ELmnone hiiZ:i 

Methyii&bufylkemr.e jM!ZK) 

Act&in 

Acrylonilriis 

ctlrbon DiSUlhdY 

vinyl ACYklC 

Acrtonn 

2- Hemom 
Slyrene 

- 



1337#05-2T 89:66 

9’ ’ ~WMENT OF HEALTH AND MENTAL HY(: 
@40el P. 05/06 

‘E . : ,‘: -- .( . .: 
-. * 8’ 

. .ii7’ 

LA=--- . . - 

301 w. Pruml Soul 
- v’ 

J. UIhvn S. -LX, 

TRACE ORGAN1 
VOLATILE ORG 

SOURCE OF SW 

03xwati0n Well SLrWll Tidal Wctsrs Indurri%il Zktnt 

Cthcr (SpeFjty) 

Presrrmlvs used 

IWOXAl~r Flm time i5ampl.d V P CJ hsr known sampling dale 

Roarcn k.r submitting sunpk S Sut+4cW Petroleum Conf;rminadnn 

Sus;~b~.t+t Indw&&Chmienl Contamination 

CtbUN OF CUSCDY: F:Dm. fs; 

From: TO: 

Purgerbis Hakhons fEPA bo\ 1 
-. 

CktoromrUtafur -s. 

8&ouw . . - LI- 

1.1 -Dichiomthmr 

1.1 -DichbmeIhene 

tran*-1.2-DichbPodtl*n0 

Chlorolorm 

12-DichlomeLMe . 

1.1.1 -Tf!ch!arc&hu?e 

Carbon Temchbrlco 

grins- I3 Dkhlmprcpne <I- 

TtichlomUwno 

DlbrorrschbromeUwx 

1.1.2.TrichlorwIhane 

cir-l,,3~MchbfoprqMe 

2-ChtotdhyfviqkthCr 

Bmrwfoml c-l 

1.1s.Tmtrzch!oroe?hera 

Twachbrwthana 

Chlomba=wc 

Totd Tdhahxncmanes 
Other Purgaablo Orgrnlcs $i5- 

.- 

Other Purgesbles 

Bsrusne 

Toiuenb 

Elhylbsnrane 

total Xyfnnes 

Total Purprable Qdrou%ans 

Tet~funn 

(2. Buttnon~ MZJ 

Moth’yio!itqlkc~z~ (!o!Ls;q 

Amolein 

Acylonitdle 

Carbon Oisullidm 

vinyl Accratr 
Acetone 

24-ktmione 

srymr 

‘- 

-. 

-  .w ._ ._ -  .  : ,  

OCT 01 ‘97 14~10 H-10 
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F-m : 1997.09-d 09167 8400 P. 06~36 
STATE OF WWuNo 

C .flTWNT Of HEALW AND MENTAL W. 
lJ~-lbn 

201 W.Prc*onm 
J. h- h.ak. ph.& DImdot zp ia q& 

TRACE ORGANKS LA8ofuTORY 

SAMPLE type co 

Ub~nmbml wall 8roam 

other Pwfy) 

Presewatiw bud 

IMPORTAKT: FM the sampled 

&Jxpna~rmkJ corltami~iorl 

CHAIN OF CUSTODY: Fro& 

Tidal Waters InUutdtrial Effluent 

, 

suspecird Pormkum cbrl\Unhation 

omw I8PoclM ,--- 

To: 

?uNrm.. - .’ CAM 
lwI m.nm No. 

Ibh?z. a Y I ZI 

FlELD RESID. CHLORINE FREE TCTAL III 

chloronnulrnc 

--n 

Dkh~ethuls 

Vlnyl chmi& 

Chbroothane 

Yethyh &lotde 

Trlchioruilurmmdh8nc 

l,l-Dichlomem 

1,l -Dickbrc+lhant 

tmnss.1.!2-Diio 

Chbrofom 

12-Dichbrooduno 

l.l.l.Tric~o 

Carbon TNmchbriOe 

km&h&me(hane 

f,2-Dichtompfopmo 

/5. .iJ 
. . 

nichbmclhene 

Oibromachbmmmttunm 
1.1 ~-TIkmfJIwmxIul 

de-l,3-Dkhioroprops 

2-CMonMhyl&yhMmr 

-’ 

l.l.ZP-T~lrwhlorwfhene 

TOVSChlOIWthUfW 

chkrobsnrmo 

Total Ttlhdomethanes 
Othar Pu&bla Orponlca: 

Olhrr Purgsrblrr 

Bsnuna 

Tdueno 
Elhylberueno 

Total xylenrr - 

.Totd Purguble Hydmwbom 

7mmhydMKan 

(z-BuIanMa MEK) 

Melhytllbulylkctone (MIBII 

Acrokin 

AwylUlJlIilS 

Carbon Disulfide 

Vinyl Amate 

AOOlOrlU 

.2-Hftxanono 

StyIl?nC 
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:RMA M. KEETLEY, MAYOR 

ColJncll Members 
Kerry A Abrarns 

James K. Chapman. Sr. 
Donald H. Cunnlngham 
Frank K. Cunningham 

Glen D. Longacre 
William P. Stewart 

OFFICE OF 

MAYOR AND TOWN COUNCIL 

P.O. BOX 95 
PORT DEPOSIT. MD. 2 1904 

Telephone378-2121 

Nancy L. Peters. Clerk.Treasurer 

July 13, 1992 

CUES NAV FAC ENG COM 
Code 18, Building 212 
Washington Navy Yard 
Washington, D. C. 20374 

ATTN: Ms. Sabrina Green 
l-202-433-3760 

Re: Town of Port Deposit 
(Wells & Springs) 

Dear MS. Green: 

Per our conversation on July 7, 1992 and July 13, 1992, the 
following is a list of springs/wells/spring fed wells within the 
Town of Port Deposit. This is a result of a survey taken on 
July 13, 1992. - 

LOCATION 

1.) Rose Hill (Rt. 222 at Entrance 
to Town, right side) 

2.) End of High Street 

3.) 33&figh Street 

4.) ‘62 South Main Street 
(Douglass Property) 

5.) Directly behind Town Hall 
64 South Main Street 

6.) Keetley MOt0r.S 
South Main Street 

7.) 75 South Main Street 
(HUSS Property) 

8.) 68 North Main Street 

9.) 170 North Main Street 

13) 54 Granite Avenue 
(Banner Property) 

DESCRIPTION 

Spring-used approximately ten 
(10) years ago.(functional) 

Shallow Open Well/Catch Basin 
Spring Fed Spring 

Left of House (Brick Area) 

Swimming Pool-Cracked and 
reported to be spring fed 
(not used) 

Dry Well-Spring Fed 

Spring Fed-Small Natural 
Well on Cliff 

Shallow Well-Not Used 

Spring Above Back of Properby 

Spring Above Back of i?ropey/ty 

Spring Right of House- 
Drains into Creek 

recycled paper H-13 



,y-‘- 
/.’ ./‘->. .. 

LOCATION 

intersection of Old School- 
House Road and Liberty Grove 
koaa . . . - 

Entrance to Owens Estate- 
Right of Freeman Hall off 
old Schoolhouse Road 

34 Liberty Grove Road 

36 Liber.ty Grzve Road 

DESCRIPTION ' 
- _ 

Piped Spring w/PVC. May’ be 
used for consumption or . 
washing, 

Just out of Town Limits- 
Gray House with reported 
well 

Unused well - 

Unused well (left side of property 

Unused well (left side of property 

Spring near Road-Possible 
Catch Basin (overgrown area) 

.SiE>$y.7&&. m 

Paul H. Kozloski, 
Zoning/Town Administrator 

‘. ‘.- : ,,. _) .’ : t, :. : _ - L . . . 
PHK/?lP 
*_ L .- ‘.J * - , . 
cc: Erma M. Keetley, Mayor 

Janet Glei’Gner, CACR(MOP) 
File (2) 
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3tNU ncrun I .I u. 11 7tf-i 1 MtN 1 ot- HEALTH AND MENTAL i5.. ;IENE c 
LabommiesA&ninistfatlon 

201 W.Preaw1Sln3e1 
~.O.Bor23SS,EAmore. tJdrybnd21203 

J. Yohsen JOsbpfi. PII.0.. Dhc10r 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATORY 

/ / I : 
SDWA ANALYSIS REPORT FORM /I J rh I,‘& 

PWSID #’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: 
INMGTIYEOATEE) (~~G'~&JOATE] 

FROM : TO: 

FROM: TO: 

REMARKS: &‘i-i; /‘/;fi r 
7 ,,,/ ‘_ .:. , ,:.,:‘-r/ ,.’ v’; c’ , -.. f!- 

EPACOW KnJM EPACCWT ACTUAL 
ID I FYEL (pptq 

2400 z 
2962 

2997 

2695 

2410 

2224 

2413 

2980 

2412 

2416 

2965 

2966 

2993 

2418 

2378 

2420 

2990 

2422 

224.2 

2246 

2994. 
2414 

2931 
2424 

x130 

2426 

2428 

2430 

2!%A 

29a5 
z9eG 

, .- 
->r , 

I 

I 

--I- 

I 

L 

2941 

294 

2% 

2942 

2950 

2993 

2982 

‘2969 

29n 

298) 

2981 

29.34 

2276 

2979 

2x0 

ma 

2983 

2907 

2969 

ucl. 

Dihmanemane. ...................... 

p-XyloM ............................ 

L+xylme ............................ 

m-Xylme ............................ 

l.l-Dti~pene .................... 

Irurrl.~hbropmpaoe ............... 

cis4.~ikuDpup3M ................ 

1,1.2.2-lmmchblwmane ............... 

1 ,Mh~pane .................... 

2.2-rkh~opane .................... 

c4hbmtdue~ ...................... 

p-chhduma ...................... 

El-ambetueM ....................... 

l~.CTheurylbenzme ............... 

1.2.CTn~bmhwmr ................. 

1,2.3-T~mbrobenrme ................ 

n-Pfo~teiumd ..................... 

n-EurylbecueM ....................... 

wl- ......................... 

kuchbro&timne ................... 

l5opowb3turna ...................... 

CWTUWAVT 

Chbmbrm .......................... 

Bromdchbmmelhane. ................. 

D~~omocNor~lelhane ................... 

Bmmobnn .......................... 

TOTAL THMs ........................ 

REGUlATEED 

Benze~ ........................... 

carbon Teltachbrotde ................... 

pDichbrobmzene 1.. .................... 

3;cNoroelh.am ..................... 

.- -moelharm ..................... 
1.1.1-T~ehane ................... 

rrichlcaemene ...................... 

Vmyi Wotide ........................ 

JNRECUIATED 

.mns-1.24khLxv3dlhene. ............. 
‘uc1.2-D;chbfmmem ................ 

~.2-DrhbmbemenfJ ................... 

LZ-Diehbmppane .................. 

Tevvfibroe~hene ................... 

Chbrobenzene ...................... 

~dume ........................... 

Elhyltmnz9fm ........................ 

Total Xyimas .............. 

3Iyrane ........................... 

hbmmehane ....................... 

mmrnemans ....................... 

‘~lorodi~uommelhane. ................ 

hbmdane ........................ 

ichbmewronlelivlft. ................. 

1 -DidJorw&e ..................... 
-Dichkmbenrena .................... 

BlhVlene Chbnde ..................... 

-. I, 
1c.a 

i;:: 

i- 

s 

5 

75 

7 

5 

200 .- _’ 
- P 2- 

I 

im 
nl 

603 
5 
5 

103 

=k I 
2991 

2992 

2055 

29% 

2210 

2214 

2212 

2216 

2218 

2978 

i?tL.‘Z m 

700 * :;~~~~~~o~..~.~ ~::::::. : 

1Dxxl 
pm fii-. 

1% - TrlwJlt~lbmme ................. 

pl5o~pylldumE ..................... 
..-. k3rl-Butylberuene. ..................... 
.. . , .. 

+ 

sec4u?yltenzane. ..................... 

BmmochbtumelhaM .................. 

cicfdoromemarm. ...................... 

1,1,2-Tfiotbmham3 

L. 

.................. . 

1.1.1.2-Te~hm ............... 

2367 I \ 2 I\ ’ !.-, , :,. :- . . !  i-. .._ N y 

2964 1, 



SiND REPORT TO: 
Cm co. AL 90% 

-  * .  .  .  *  - .  .  . . a  .  .  .  ,  d 66.Y 

‘.I tt=PARTMENT OF HEALTH AND MENTAL &G,ENE c . 
Laboralorier Achninisvatim i 

LA*NO 5x-c53c, 

201 w. Prealml SIreel 
P.O.80~2355. Baltimore.M&and21203 ' 

J. Mehsm Joseph, Ph.D., Dlroctor 

GAS CHROMATbGRAPHY-MASS SPECTROMETRY LABOJbJTORY. 
SDWA ANALYSIS REPORT FORM J I Cf J1 J’i-, L /(X {I 

I 

COLLECTOR: ‘+J / * ‘off’ 

/ ip 

BOTTLE NUMBER: Ci-$k~~-O/-YM*TE’ ‘+ 

SAMPLE SOURCE: 3. f? Tjfil P it/;/ J L/ 

PRESERVATION USED: klcf 
I 

PWSID #’ 
&\/ 

_ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: 
(NAAlG?lblEJOATE) 

TO: 
(NAUVTI~~OATEJ 

FROM: TO; 

FROM: TO: 

REMARKS: h-/-,-t /ufC 

CMAAMANT 

TRWKMT~ANES 

Chbmbnn ......................... 

BmmodicNaomelhana. ................. 

DibrwnocllaDmeihane ................. 

Brcmobrm .......................... 

TOTAL llus ........................ 

REGULATED 
.-- 

Bofuam ...... .: .: ................. 
caltall Telfadlbfde ................... 

gDrNolubmuM0 ..................... 

l.l-DicNoroelhene ..................... 

1z-ckhkYwlhans ..................... 

l.l.l-TricNomeRMe ................... 

Trkhbmhene ...................... 
vii chbtide ........................ 
UNREGULATED 

‘m-s-I.2-ckukwnene ............... 
'cis-12-cMbfcelheM ................ 

'lJ-DiA!Qd&U OM ................... 

'1.2-Dlchbropropaw .................. 

'Telrachbimtie .................. 

'chbroberrrone ...................... 

'Tduem ........................... 

'Eqbmw 

-Touiykmta 

.................. !  ............................. 

'Spm ........................... 

C~rrrnuJwm ....................... 

Bromune~ ...... 

D~i~wmneV. ................ 

Chbrwhme ........................ 

TnchbrPAucmxnelhana. ................. 

'.'---ham ..................... 

~-tmsna .................... 

kwlene Chbride ..................... 

EPICcur 
In 

2941 

2943 

29.u 

2842 

29so 

297a 

2967 

2964 \ I 

l.HibrPpropaos. ................... 

22-0ichbropmpano ........ i. : .:‘. ...... 

o-albfonluem ............ ! ......... 
pchbro!oluono ...................... 

Bnnlobeluarm .............. .' ....... 
" 1.2.4-T1he1hy1benms ........ ........ 

12.4-Td1!wobmzane ................. 

l2.s-TlibJo~z.9no ................ 
n-Pmpyltuuom ..................... 

n-Burylbwow ....................... 

NM- ......................... 
k~brvhJtimn.¶ ................... 

kcppylbmuoM ...................... 

1.2.3-Tiehbqmpane ............... 

1,2-Di&om~3-Qlbroprcpane ............ 

.~T~msmylbenrme 

-z p~llduen'3 

...................................... 

k3rl4Jyblueno ...................... 

%e-Elu+.ma?4. ..................... 

Bfwlo=Naomomano .................. 

Dkhbmeelane ....................... 

1.12-Tti&bmhana ................ r. 

1,1.1.2-TevadJomehw ............... 
\ \\ - I_ - .. . ... -- ,-I L,, 2. .\ Q 

EPACafr 
IO 

;-< 
--I- 

I I 

=F ! 

240a A 

2962 

2337 

2895 

2410 

2224 

2413 -- 

298.0 

2412 

. 2416 

2965 

29% 

2943 

2418 

2378 

24zO 

2968 

2422 

2248 

22G 

Es4 

2414 

2931 

2424 

203 

2426 

2428 

2a 

2%4 

2985 

-A- 

I 

-q- 

DHMH 4.362 &90 H-18 
SU Bhl lTTf%‘S COPY 



3L.1-4” ncrvn I I “. u~.v.WilMCNI Vr IitZAuPI ANDMENTAL fl.,IEN,E - 

c (-ok..:', ti.Wn j(iI. ' Laboratories Administration . 1” LAB NO. * :.. . , 
p> - a-37 

I‘., 
201 W. Preston Stre01 

P.O. Box 2355. Balbmore. kuyhnd 21203 
J. Mohrm Joseph, Ph.D.. Dlroctor 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY 
SDWA ANALYSIS REPORT FORM 4 --‘ii “d 

COLLECTOR: %-.J S*MpLESo”RCE: / !  ;? ij 

BOYLE NUMBER: cc -3-02 /&‘+a PREZERVATlON USE-): $c/ 
I 

/ I 
PWSID #’ 

, 
SYSTEM NAME: ’ 

CHAIN OF CUSTODY: FROM: TO: (NA*IMIYGME) (NA*I~~~IME/OATE) 

FROM: TO: 

FROM: TO: . . . 
REMARKS: ‘k- L%‘,&i \- I.,/, F 1 , ( 

EPACONT 
CC?llAJAlNANT 10 ,ucL 

TFWALOMETHANES 

Chbmbm . ._. . . . . . . . . . . . . . . . 2941 

BrMldctJommalhane.. . . . . . . . . . . 2943 

DikoomocNoromethane . . . . . . . . . . . .._... . 294 

Brxmnoh . . , . . . . . . . . . . . 2842 

TOTAlTtUk . . . . . . . . . ._. . . . . . . . . . 2950 loo 

REGLAATEO 

Eenzwe . , . . . . . . . . . . . _. . . . . 2990 5 

Ihtmn Tetibrh . . . . . . . . 2982 5 

plkhbrdxnzeoe .._..........._..._. '2269 75 

3chlcuoelhene. . _ . . . . . . . 2977 7 

,-Dichbroelhane.. . . . . . . . . . 2953 5 

l.l.l-Tkhkxoettane. . . . ._. 2981 2m 

1ricJlbmemene . . . . . . . . . . 

Mnyi Chbade 
2gw 5 

. . . . . . . . . . . . . ----a76 
2% s 

UNREGUL4TED 

‘bans-1.2-0rhbrm~ene. .............. 
‘cn-1.7-l3mhr~lhana .............. 

'1.2-D~brobenzene ................... 

'1.2-ochbfopropane .................. 

‘Tevachkxwene ................... 

‘Chbmbmuene ...................... 

‘Tduene ........................... 

‘Elhyl@wme 

‘Tow ‘rw, 

.(’ 

............ 

......................... 

‘Sryrene ........................... 

2bmehw.s ....................... 

3mmmehane ....................... 

Xchm4aumeti ................. 

:JkmelhMa ........................ 

~richbmfkmnehane. ................. 

.I-DibJaoelhane.. ................... 
1-~rhbrotanrma .................... 

(elhylene Chknde ..................... 

ACPJM 
LEVEL @pb) 

-+- 
I. 

: .-7 
\ 

Dibronlomemane. ...................... 

pxykme ............................ 

*xyl& ............................ 

mXybne ............................ 
1.14~laopppona .................... 

bam-l.3~~~peM. .............. 

c&l.~ichblupopsna ................ 

1.1.22-Trvachbrw mane ............... 

l.shjhYqropane. ................... 

23-o&~vle .................... 

O-chlaodueM ...................... 

p-Chkxodusne ...................... 

Brornotanz8ne ....................... 

1,2.~Trime~lbsnrene ............... 
./ ‘I 

2979 100 

23M 70 

i-960 600 

2983 5 

2907 5 

2909 im 

2991iCL3 w 

2992 7m 

29G II-X-XM 

2996 

2210 

2214 

2212 

2216 

2210 

2470 

--i- 
12.6-Trichbmbenzene ................. 

12.3-Ttitibmtenzene ................ 
I 

q= 

n-Pm~b4l-uw ..................... 

rPBurylbenrsne ....................... 

kpllhalene ................. . ....... 

Herachbrohrladlene ................... 

- 

kopupylb3luene .......... : ........... 

. 

1.2.3-TridlbfrJppaw ....... r ....... 

1.2-DIbfan*wxwqqne. .. .: ....... 

LTnmeIhylbon2sn. ................. 
r- --. 2 50pDpyllol~ ..................... 

. \ -- L-sc-8urylbnz5ne. ..................... 
A. .- 

s.9eEutylbnzene ...................... 

i- 
Em0chbmm.s~ .................. 

DKhbmmemane ....................... 

I 

~& 

l.l,%Thcthmti ................ ._. 

1.1.1.2-?e -mana ............... ,1 - 

24D8 A 
2962 

2937 

xi95 

2410 

2224 

2413 

2980 

2412 

2416 

2965 

2966 

2933 

2418 

2378 

2420 

29os 

2422 

2240 

2246 

2334 

2414 

2931 

2424 

xal 

2426 

2428 

2430 

2964 

29a!i 

L .D.1; 

/ 

-A- 

ATE RECENED: y. -.T;lcj --,r 7 DATE ANALYZED: -+ c, ,/‘; ’ CHEMIST: 
. 

OM par billin (mMgrams pod !&) 
.-e - maximum m-vammanl ksei ‘SJ 
D - no1 deiecled 
A-nonotanatpd 

iMH4362 &W 

recycled paper 

H-19 
SUBMIlTER’S COPY 



T -PARTMENT Of HEALTH AND MENTALkfG1W.E - 
Laboralorier Achkislrafion .I’ , -.I.. .-’ ;,;T-j v\B NO. 43-c?7 

201 W. Preston Sueel 
P.O. Box 2355. Baltimore. h4atyIand 21203 

J. bkhorn Jossph, Ph.O., Dlr~ror 

GAS CHROMATOGRAPHY-MASS SPECTAOMETRY LABORATORY’ c 
I I , SDWA ANALYSIS REPORT FORM fit-l ,4 nY,rf I 

SAMPLE SOURCE: 
I-- 

ppcL, i-4 : *y J‘,,,,‘~ )-.,; ,-. CL...- 

PRESERVATION USED: Jc’ 
-I 

ItI L I i ,‘I .1. “- (‘. I 

SYSTEM NAME: .- 

CHAIN OF CUSTODY: FROM: 
(NAb&-flUGDATEl 

TO: 
(MUEJTlN&DATEJ 

FROM: TO: 

FROM: TO: 
,t 

REMARKS: ~.<:Af’.Z/a~r.r /,,/r; -6 ‘.,. 
I’% I-I , .:r,, 4 . __-- 

/ 

CtXTuUtUNT 

TRMPLOMWES 

Chbrobnn .......................... 

Bfoma5chlwnmeIhane. ................. 

DitXUmochlWCill8lhane .................. 

Bromobm .......................... 

TOTAL THMs ........................ 

REGULATED 

Benzene ........................... 

CarbMTelrachbnde ................... 

p~rober,zene ..................... 

l.l-Dichkxww~ne ..................... 

12-Di!i%foelhane . .................... 

I.I.I-Trichboechane ................... 
Tr.dkxoemene ...................... 
Vinyl Chbnde ........................ 

UNREGULATED 

'kiiru-l.Z-DrhbmeLhen ............... 

'ctr-l.2x!iohbroau?one ................ 

'l.z-Didrbrobe~ene ................... 

'1.2-Drhbropmpan.3 .......... -.r:. .... 

'Teedkrcemene ................... 

'Chbrobenzene ...................... 

'Tohne ........................... 

'E~hyltymrte ........................ 

'ToldI xylenes ................. 

'Sryrene ........................... 

=hbmmechane ....................... 

hmmmdne ....................... 

~~ldcoddhfonethane. ................ 

'hbroelhane ........................ 

~~bxxnefham. ................. 

'.l-Dichkwethana.. ............ .... 

n-D-benzena .................... 

lelhylene ewe ..................... 

EPACctil ACTUAL 
lo . bm LfVEL (ppb) cwTAuw*KI 

L . cc hhQnmemen.9 ....................... 

FXYh ............................ 

c-xybne ............................ 

m-Xybne ............................ 

100 1.1-Dtibfu~0p3na .................... 

b-iIr&1.3-DicNofupmpene. .............. -- 
5 - :.', &-1.3-Dchkxopp3ns ................ 

.............. 

1.3-o~bfopIupane .................... 

U-D~bfopro~e .................... 

................ 

Bfunobenrane ....................... 

12,4-Trinwhyylbenr~1-1e ............... 

1 ,Z.~TncNorobenzme ................. 
123Trichbrobwizene ............... . 

..................... 

Hexachbrotuladiene ................... 

kopo*benrens ...................... 

............... 

29s5 

2214 

2212 

2216 

2218 

2979 

2967 

loo00 - ~TnlmIhyl&nrrrula. 

&nqlloi uvm 

..................................... 

Wi-Buylbmene ...................... 
2 - sac-Buryltaiu.ene ...................... 

BIwlaNaomemane ................... 

<I. Didbomamane ....................... 

l.lJ-Tric%kxneUune .......... . ... ..-. 

I 
Lm0hbmahan.a ................ 

2964 \ - 

pa - pm2 p tillim (mtuqrams per bier) 

ICL - fnaimum alnlanlmant ievel 
D - nol deread 

A-fU~dfZ9d 

HMH 4362 m H-20 
StJB.w-rER’C COPY 

EPACCHT AcTuAl. 

ID I FVFI. (Fpb) 

2LoB A 

2962 

2997 

2ass 

2410 

2224 

2413 

29s.3 

2412 

2416 

2%5 

2966 

2993 

2418 

2370 

2420 

2993 

2422 

aa 

2246 

2394 

2414 

2931 

2424 

2w 

2426 

2428 

2030 

2% 

2965 

?x!a 

/  
c s-5 

I  

I 

I  ‘. /  

c od 
.  . . -  - 

,  
d c 

i ’ 



P.O. Box 2355. Baltimore. Matybnd 21203 
J. Yahsan Joseph. Ph.D.. DIra.c~or 

‘.. 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABOl3+T&$ < ,.’ 7 &< 
SDWA ANALYSIS REPORT FORM 

COLLECTOR: v”‘* SAMPLE SOURCE: -i,s -, F’ .q+ILl(& 

BOTTLE NUMBER: cf-zc- OJ 
NAUG71YU3ATE) 

PRESERVATION USED: NC’ I; 
PWSID #t’ 

-. I SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: 
(NAMEf-W~OATE) 

TO: 
(NAhwlIM~o*TE) 

FROM: TO: 

FROM: TO: 

EPACONT ACTUAL EPACONT 
CCNlAAUNAJJT lo UCL LEVEL&b) aulhb4lNun 

TFUWOWHANES 

Chbrobrm .......................... 

Bromakh!c~~mehana. ................. 
Dt&omxNmslhane. ................. 

Bnmobm .......................... 

TOTAL THMs ........................ 

REGKATED 

Benzene ........................... 

Catmn Tek-achbde ................... 

pllkhbtinzene ..................... 

-Di!.YWlhe~ ..................... 

2ichkXwlham ..................... 

I.I,I-TrSJoroethane ................... 

T&bmet’vme ...................... 

Vii Chbnde ........................ 

UNREGUIATED 

.Lms-1.2~)ichbroelh9ne ............... 

‘cs-l.2-c4cNcm(hene ................ 

‘1.2-0ichbrobanzsne ................... 

‘1.2-Dtibmproparla .................. 

‘Tev~brmlhena ................... 

‘C-Kane ...................... 

Tdutm ........................... 

E~ybmma ...................... 

lolai x;ienes 

.. 

.......... : 
: 

............. 

Sryme ........................... 

Xo-ome’hane ....................... 

mmrnemane ....................... 

~hbmQikaunalhane ................. 

hbmane ........................ 

*bmnehane. ................. 

1 -Dichbroelhane ..................... 

-kkfobanra ne. .................... 

aWene Chbride ..................... 

2941 

2943 

2944 

2942 

2950 

2990 

2982 

.2969 

2977 

z9m 
2981 
29&c 
2976 

2979 

nao 

2968 

2903 

2987 

7383 

rxanmnemanb. 

q p-Xybne 

...................... 

............................ 

_) 

o-xylene ........................... 

m-Xybne ............................ 

1M 1.1-cknbrop-opens .......... ..: ........ 

mm-l.3Dti~psns ....... :. ...... 

5 r-C <- 
k-1.3-0icNompmpsm ................ 

1.1.2.2-Tsv;uh!uwmaw ............... 

1.3-0hiIbq7opam. ................... 

2.Z-DlChbropOpans. .................. 

+ChkmlDiuens ..................... : 

~h!amtiuene ...................... .. 

Bt-omobnzene ...................... 
-2 

C-G- 1,2,CTiillleUylben~~ ............... 

1.2,~Tkhkwxmzene ................. 
123TrichbmbmreM ................ 

rFPmFylbc.umw ..................... 

,“kl~~~.::::::::::::::::::::::: 

tierachbrotuladtarle ................... 

kclp~benrmm ...................... 

2991 I-.= i&w 

2392 700 

295.5 loco0 

2996 
2210 

Pw 

2214 

ZlZ 

2216 

22lB 

2978 

2967 

2964 

1.2.~lti~bqmpana ............... 

1,2+kJlll0-3-GlkX$V~. ........... 

9 

CTrimelhylts.nun* ................. 

lsop-opyltduerb9. .................... 

hon-auyibo~ne ...................... 

soc-Butylbn~m ...................... 

Bfomochbromemam .................. 

fkhkmmelhane ....................... 

1,1,2-TtibJoroerhane ................ ._ 

1.1.1.2-Teuashbme mara ............... 
.I p *\-...A.*. ,- ,.p+ f-. . .,n 

‘ROPOSEO MC’S 
. -- I  

ITE RECEIVED: 72 -24 -‘/: DATE /$J&LzED: .;:.it;jc~.7., 

‘Sam DBT tiU10n (mrragramr pl Iher) 
- marimum amXaminan~ Ied 

)-not deiced 
i-nolanaJpd 

:MH4362 61% H-21 
SUBIIIITTER’S COPY 

recycled paper 

IO 

24oa 

2%2 

2997 

2895 

2410 

2224 

2413 

29&l 

2412 

2416 

2966 

2966 

2993 

2418 

2378 

24x) 

29.x 

2422 

2240 

2246 

2934 

2414 

2931 

2424 

203 

2426 

2428 

24xl 

2% 

2965 

2986 

, 

.L _ -y- 

\ 

-+- 
I 

I 
I 



SEND REPORT TO: Dtl.,.\RTMENT OF HEALTH AND MENTAL HF,IENE = 

(2,; co: //*.rff kf/. 
bbotalofies Adminislratiotl _’ LAB NO. ‘-73~x33 

201 w. Preslon Sweet . . 2 

P.O. Box 2355. Baltimore. Maryland 21203 
3. Alrha..-s Joarph. Ph.D.. Dlrrcror 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATORY-, 

L& /ii.‘<‘, 

SDWA ANALYSIS REPORT FORM 
L -4 J,? 

/3-F- 73 

-1,1-l=.4 . I j f /  - ,  l .  

b /’ 

COLLECTOR: “‘-’ - 
BOYLE ,.,,(,MBER: cr’-t.fu: ~~-E/T’U~o”T~r d 

SAMPLE SJ-J”*CE; .? 3 j 7’ I’, Y-4’ 74 .. /L’,,<. , 
J 

PRESERVATION USED: Hc’ 
Lu<l 

PWSID 17’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: (NAJWTIYEIDATE) (N.W.9TlW3OATE) 

FROM: TO: 

FROM: TO: 

:UfTbJlUKANl 

‘RWOMWES 
:hkmbrm .......................... 
.romodiibmm?lthMe .................. 
Il&otioromeLhaw. ................. 

,mnobrm .......................... 
OTAlTHMs ............. .......... 

EGUTED 

eruene ........................... 

arson Tevadkada ................... 

-Dichbmbenzene ..................... 

.I-~wlhene ..................... 

z-DrNcxc.srhane . .................... 

.l.l-Tihbroehuw, ................... 

nchlaDemene ...................... 

r+Chbnde ........................ 

NAEGUIATED 

m-s-1.2-Dlchlcfwlhene ............... 

B-lf-oi~brwlhew ................ 

2-Dichbrobenz mm ................... 

.2-Dichbm~ .................. 

'etachbfoelhene ................... 

:hbrobenzene ...................... 

duene ........................... 

~yltameM ........................ 

Cal xyLmos ........................ 

F/rem3 ........................... 

homemaw ....................... 

mmefJmv3 ....................... 

~JlumYneLhane ................. 

:bmlhane ........................ 

d-'kYobromelhalm .................. 

~Wlhane ..................... 

Diclrlomtenzew ..................... 

IWme Chbnde. .................... 

ROWSED MC& 

EPACM ACTUAL 
Lo . . Ma LEVEL (ppb) CculAmNbN 

/ f 
2941 7-2 Dibromomefiaw. ...................... 

2943 P-XYh ............................ 

2344 o-xylme ............................ 

is-42 mXyleM ............................ 

2950 l&l l,l-o)lchlcuDpro~ .................... 

ms-l,3-ortJwpcopeoe ............... 

2993 5 --c cis-1.wkhbfopopen6 ................ 

1 ~.~T~tibmtenrsne ................ 

n-Prn~bunzme ..................... 

Hs&bro&ladiine ................... 

Tnmolhylbonwo ................. 

so~llduene ..................... 

lerl-aulylbemne ...................... 

sec8ulylbl3nz8ne ...................... 

annnahbromemane .................. 

Dbhlomehane ....................... 

1.1.2-Tthb~m~hane ................. . 

)-pans per bhcm (mrmgrzns ps iiler) 
L - fluimw a!maminanl level 
- nol dewad 

-fWlUdipd 

HH 4362 6’93 H-22 
SUBhllTTER’S COPY 

EPACMT ACTUAL 
10 LEYEL(ppb) 

24-34 a 
2962 

2997 

2835 

2410 

2224 

2413 

2988 

2412 

2416 

2965 

2966 

2993 

2418 

2370 

2420 

zsse 

2422 

22ds 

2246 

2s94 

2414 

Xl1 

2424 

2030 

2426 

2428 

2430 

2964 

2985 

2386 

1 I c 

L . .-T- 

=I= 
I 
, 

I 
I 

--I-- 
x 



“L( -’ 

.H I MtN I WI- nOVTH AND MENTAL Ill,.- ENE .- 
bboratofie~s Abninisualion .: :; ILAB NO. 

9, - cl;5 -. 
. 7 . .. 

201 W. Presm Street 
P.O. Box 2355. Balumore. Maryland 21203 

.I. Yehron Joroph, Ph.D.. Dlrocror 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY 
, SDWA ANALYSIS REPORT FORM N- J 

c”z &- 

‘WSID #’ SYSTEM NAME: 
& t,r(w 

. . . 
j-l” - L\’ 

ZHAIN OF CUSTODY: FROM: TO: 
(NANVllUf3OATE) (NAJxWTIM~~DATE) 

FROM: TO: 

FROM: TO: 
/ 

3EMARKS: 
L̂  r,vjp2jz t /t/fC 

RmALOMZ+NES 

hbmbm .......................... 

ramcdiclbrofneIhane. ................. 

ltionwdllLmclllemaM. ................. 

ronmbnn .......................... 

OTAL Ttthk ........................ 

EGLLATED 

wlzme ........................... 

anxa Teuazhknde ................... 

Dichbmbmene ..................... 

?d+Ymlh.?rm ..................... 

- dldlbfo3lhane ..................... 

l.l-TricClfometiMe ................... 

ichbroehene ...................... 

“yl Chkiae ........................ 

NREGUIATED 

ans4.2-DichbroelheM. .............. 

sl.2-l3&llnmatham ............ 

.z-D~-ene, .................. 

.2-D- .................. 

emdhaamle ................... 

i-lmswumm ...................... 

dume ........................... 

thyltemne ........................ 

ad Xyknca ........................ 

ryrene ........................... 

.bmeham ....................... 

x-fwlwi~ ....................... 

:n~inuorometran9. ................ 

kmdane ........................ 

-~m~uoromelhane. ................. 

-DchkrO.3Uwe ..................... 

‘Jrhbrobenzena .................... 

vylene CNoride ..................... 

, WL 

1W 

AmuM 
LEVEL Ippb) cQurAnm*HT 

i ,- . -’ DbromomethaM. . . . . . . . . . . . . . . . . 
i 

I . 
p-xylem . . . . . . . . . . . . . . . . . . 

o-xylena . . . . . . . . . . . . . . 
\I/ mxylene . . . . . . . . . . . . . . . . . . . . . .._... 

1 .l -ombfopopaM. . . . . . . . . . . . 

&iJw1.3-oidcqmp3na.. . . . . . . . . . 
.” y - .is-l.cukhbm~M . . . . . . . . . . . 

+-i.: 
1.1.2.2-Tavachlocoornana . . 

l.Wi~opane.. . . . . . . . . . . . . . . . . 

2&mbmfropane ..,..... ~.~ . . . . . . ~. 
I cdhbronbena . . . . . . . . . . . . . . . . . . . . . 
I 

2996 3 
czcl -L. ' 5 

2210 -L,I 
- 

2214 
&L . .> 

2212 

2216 

2210 

2978 2x7 / 

2964 .I, 

Btmobenzane ....................... 

lp.*-Tfknfchylben?me ............... 

1.2.CTkhbmbenr.ene ................. 

12.3-Tritibmtenmne ................ 

~m~hen+ens ..................... 

rPElutylb3nrme ............... .;. ...... 

kphlhalene ......................... 

HeachbrcUadilene ................... 

Iropo~beJnzeM ............... : ...... 
1.2.3-Tric%npqme ............... 

1.2-Dbrom*3Ul~~. ........... 

~Tfime~lbenzme 
2 sopmpyllduene 

...................................... 

lerl-Euylbe~ne. ..................... 

see8uylbenzene ...................... 

k3tumochlcfomemane .................. 

Cichbtwnemane. ...................... 

I .l z-T&hbnmthne ................. L 

1.1.1.2-Teuachhroe mana ............... 
\ -n \ .-A = i-l,P $5. .- 4 4Yc ,,q 

H-23 

SU~?:,IITTER’S CCPY 

EPACCN 
ID 

2408 a 
2962 

2997 

2695 

2410 

2224 

2413 

298a 

2412 

2416 

2965 

2966 

2993 

2418 

2370 

2420 

2Qoa 

2422 

ma 

2746 

294( 

2414 

2931 

2424 

2030 

2426 

2428 

243J 

?x4 

2985 

2986 

! 
=I= 
q= 

, 
I 

-t. 

+ 
\  

I  - 
- - L-, 

i 

I 
I 
I 
I . 

recycled paper 



SEND REPORT TO: 2. .‘ARTMENT OF HEALTH AND MENTAL i?, GIENE c 
[(cIc* Cbc,, Jl;fiirH A/r. 

4 ‘7 
Laborat~nes Actninisvadon . .- b 1433 LAB NO. 

5 -055) 

201 w. Preston SIreel 
;,:‘,: ._ 

P.O. Box 2355. Baltimore, Maryland 21203 
J. Yehrm Joseph. Ph.D., Dlmcl~r 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LAE+kj&;.] 
SDWA ANALYSIS REPORT FORM - I* 3 j -( ,-: , P-l ,L,.;-+ .‘,!,.“J ..‘L I 

SAMPLES(-JURCE: ;J 1’7 ,‘,A,.. ,‘n’- .I‘., _ .:-/;I’ ,-‘;/. 

PRESERVATION USED: kfr’ 
LL* I,’ 

SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: 
(NAUGllUGOATE) WAUUTIMGOATE) 

FROM: TO: 

FROM: TO: 

:cNrAllJw1 

XHAlOMETHANES 

:hbmbnn .......................... 

IfomodKhbmmalhane. ................. 

htfomdllofomethane. ................. 

Ircmobrm .......................... 

‘OTAl THMs ........................ 

REGULATED 

hm-le ........................... 

:anxm Tawhkxde ................... 

-Dchbrobmene ..................... 

.l-Dtiloroelhene. .................... 

.2aichbfwthanE ..................... 

.l.l-Tmzhbcvxhane ................... 

nchlwoehane ...................... 

‘~nyl Chbnde ........................ 

INREGULATED 

,Yans-l.Z-Drhbmetw?ene ............... 

:s-1.2-Ulmbrw~her ................ 

;.2-Lkhlorobenzene. .................. 

: .24ichbfDpmpane .................. 

levadhdhene ................... 

:hMene ...................... 

:dume ........................... 

:ylbenreM ......... :. ............. 

‘o~xybnes ........................ 

dyrenm ........................... 

~hOnWlane ....................... 

rmmmane ....................... 

cfilomdhmnelhane ................. 

‘bmmane ........................ 

-timlwLvle. ................. 

~-O-=hb.wllrans ..................... 

-D~lambenzen& .................... 

wleoe Chbnde. .................... 

EPKONr AmJU 
In UCL LEVEL k&l umTAA4lNhul 

2941 Dibromanahane. ...................... 

2943 pxy!-ane ........................... 

2w -Xylane 

M2 ........................................................ mXybne.. 

zm 103 l.1-DrhbmpopM .................... 

ln*l.3-ohlaDpapene. .............. 

2990 5 L..- - OS-l.~kh~pupena ................ 
29u2 1.122-Teuachbroemane ............... 

2969 1.z-obYhqmlpe .................... 

2377 

...................... 

Bromobenz.9ne ....................... 

1.2.CTtimytbenrene 
1,2.~Tnchbc&uwne ................. 

1.2.3-Tlichb~nune ............... 

..................... 

n-auylberueM ....................... 

kapllhalene ......................... 

kiachbmtdadadvne 

...................... 

z:: sec-8urylbenzene ............. .I ....... 

2212 Bromcchhfnelhane .................. 

DKhbromelhane ......................... 

1.1.2-Ttidon~e~hane ................ ._. 

2¶i3 1,1.1.2-Tmmchkma harra ............... 
-, nt L~f~~..?~I..,-tA. r-*,-i' 

,TE RECEIVED: -) -%- % > DATE ANALYZED: 7 /;Q/c; 7 
I 

3 - pans per Won (mlograms per l~lef) 
/ 

:L - mumum mnmman~ level 
’ - nol delecled 
.--lanalyzad 

MH 4362 WI 
H-24 

su3XlIl7E~‘S COPY 

EPACC?iT AcIUAl 

2403 

2962 

2997 

26% 

2410 

7224 

2413 

2988 

2412 

2416 

2965 

2x4 

2s93 

2418 

2378 

2420 

29Qa 

2422 

224a 

2246 

2334 

2414 

2931 

2424 

2033 

2426 

2428 

2433 

2%4 

2985 

29s 

-s-- 
:-.. , 

+- 

I 



“I,.IL v, . ..r-.. , I -*.u 

SEND REPPRT TO: & ARTMENT OF HEALTH AND MENTAL I-? 
c tcx1 (owr /L?f A? Latmratnnes Achkisuaticm 

‘$NE:- d .L i93 LAB N() 
q7, _ @x7 

201 w. Preston Sfraec .’ * 

P-0 Bar 2355. Baltimore. Maryland 21203 / 
J. Mehsun Joooph, Ph.D., Olruror 

, . . . 
.,*I 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATO 
SDWA ANALYSIS REPORT FORM P 

Y 
ia), fid ~12. 

‘;, 
L cc A/,+ L= 

COLLECTOR: “+ 
J,,+ /c-;r’l /L -Ji- 3 = SAMPLE SOURCE: 4.3 ? )GGi,~ i? hi-I, G /&,@ 

BOTTLE NUMBER: “--$- O2 
(NAA.4urlUtiDATE) 

PRESERVATION USED: ye’ 

PWSID #’ SYSTEM NAMF. 

CHAIN OF CUSTODY: FROM: TO: 
(NWEffIUE/DATE) (NwEfrlu~D*rE) 

FROM: TO. 

FROM: TO: 

REMARKS: ,.5LSk,...< /u-/:? 

ClXlAbUNAJiT 

TRUiAlOMETHANES 

Chbmbm .......................... 

Brormdlcfikromerhane. ................. 

chh~lcrcrne~. ................. 

Bromobnn ............ :. ............ 

TOTAL THMs ........................ 

REGL!IAlED 

Benzene ........................... 

cartal Teuu7londe ................... 

lbrowuena .................... 

hcNwmlhene ..................... 

12-Drhbroechane ..................... 

l.l.l-Tridrlcvoetune. .................. 

Tsich&oenene ..................... 

Vnyi Chkmde ........................ 

UNREGULATED 

'uam-r.z-Dnioroelhen ............... 

'cis-1.2h~broeUwne ................ 

‘1.2-0tibrobenrene ................... 

‘1.2-Dtibropro~ .................. 
‘Teuacnbrw~nene ................... 

‘Chbtobenrene ...................... 

‘Tduene .......................... 
‘Eh+arume ......... :. ............. 
‘TOW Xylems ........................ 

‘Sfyrm ........................... 
Chbmnec’me ....................... 
~~UmomUulane ....................... 
khbrodifbxcmethane ................. 

~hhahane ........................ 

~~ichbrohmxnerhane. ................. 

‘.I-Drhloroelhane.. ................... 

n-Dlcfibrootlrlzene. .................... 

~el+me Chkxde ..................... 

PROPOSED MCb 

EPACONT 
10 

ACTUN 
WL KvCL h-) 

Dbmmrne~~. ...................... 
p-xylone ............................. 

o-xyhe ............................ 
m-Xylane.. .......................... 
l.l-adl~pene ..................... 

tc4ln-1.3-0&ompmpaoe. .............. 

~1.3-Drhbm~NL ................ 

1.12.2-Tetahbt~emafw ............... 

l,Md&pana .................... 

Z~~~bropopaM .................... 

o-chbrDlduene ...................... 

p-chkJrolduene ...................... 

Brrmoberumw ....................... 

12,Ctnmeyltanme ............... 

12.~Tn~bmbenme ................. 

1.2.3-Tnchbrotwxme ................ 

lwPmpyltD3n2eM ..................... 

rFBuylbenzeM ....................... 

NaphlhaJelm ......................... 

Heiachb&(adwna ................... 

ksopropylbmuens ...................... 

1.23Tntibmpopane ............... 

l .SDitwomo-3-Chbqrcqane. ........... 

5-Trimethykeruene 

? p- sopupylldLme 

...................................... 

lerl-Buryltaruflne ...................... 

seeaulylbanseno ............... 

Brrmoctk~~methane .................. 

Dichbromelhiule ....................... 

1.1.2-Tticttbraertiane ................ ._. 

1.1.1.2-TeKchkKJethafNl.. ............. 
( PA \\- \,y- . . ...... L ’ 0 

I 

+iMH 4362 6’90 
recvcled paper 

t-i-25 
suE4\lllTER’S COPY 

EPACCNT ACTUN 

ID LEVEL (ppb) 

24.00 

2962 

2997 

2995 

2410 

2224 

2413 

29% 

2412 

2416 

2965 

x66 

2993 

2418 

2378 

2420 

299a 

2422 

22aB 

z&6 

294 

2414 

2931 

2424 

m 

2426 

2428 

24x1 

2% 

2985 

2986 

/ - .5-- 

L, ‘;- 
\ 

+-- 

I 
I 

-4- 
.+ 

. 

- 
d .0_ 

I 
I 
I 



L! _ ARTMENT OF HEALTH AND MENTAL I-!. +yE fi c 1993 LAB NO 
bbwatckes Adniniruauon 

A); c i) ‘;‘.q 

201 w. Preslon slfeor 
I’ 

P.O. Box 2355. Baltimore. hiafyhnd 21203 ._: ‘I 
J. MIhdM Joseph, Prm.. DIrectof .. * 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABOF&& 
SDWA ANALYSIS REPORT FORM t /,/.+.> b’c‘ t/kZ J x . 

COLLECTOR: “‘+ SAMPLE SOURCE: ? .3’b-=+-~ -4 L i’,--, _ k.‘^ /), : ,’ 

BOTTLE NUMBER: ct-a-‘7 
(NA*IE/IIUEIOATEJ 

PRESERVATION USED: /-4C/ 
(‘. . I 

; I 
/ 

PWSID #’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: 
(NAMvTlUE/OAlE) INA~G'?IMGOATE) 

FROM: TO: 

FROM: TO: 

EPACCN 
lb 

EPACOUT *muAL 
CCWTAUYWT 

TRMALOMETHANES 
Chbrobm .......................... 

&omodcNoromtl1tbana. ................. 

Dlbr~~lmeulane. ................. 

Bmobm .......................... 

TOTALTWs ........................ 

REGLLATED 

Benzene ........................... 

cahon Teuambflda ................... 

pDrhbroberuene ..................... 

l.l-Ikhlotoelhene ..................... 

1.2-Dchkm~ ..................... 

l.l.l-Tnchloroehane ................... 

Ttichkmemene ...................... 

VInyi CtiLle ........................ 

UNREGUV\TED 
'uans-l.Z-D~loroelhene ............... 

'cs-l.2-0lcPtbrwIhend ................ 

.l.z-Drhbr~r~eM ................... 

'1.2-Dchkxcpropane .................. 

'Tevach~oolhene ................... 

'CW2ene ...................... 

'Tduem ........................... 

‘Efhylteuene ......... :. ............. 
‘Toti Xybnes ........................ 
‘Sryrm-4 ........................... 
Chbmmthaw ....................... 
BrMlmaltlaM ................. 
D~bmdhwomehs ................. 
Ch!aoelhane ......................... 
T~hlom6uomemane .................. 
1.1--wrlunu ..................... 
mQ@cmh3nrrtne. .................... 

Melhylene Chbnds ..................... 

2*oB a 
2962 

2997 

2895 

2410 

zz24 

2413 

2988 

2412 

2416 

2965 

2x6 

2993 

2410 

2370 

2420 

2990 

2422 

224.0 

2246 

2934 

2414 

2331 

2424 

m 

2426 

2428 

2433 

m 

2905 

L -2 

\ 

I 
--+- 

1.3-Dimbropopane .................... 

2.2D~bropropane .................... 

o-ch!c9a~oene ...................... 

p-ch&ololuene ...................... 

Bfwloboruene ............... :. ...... 

1,2+TtimaUrylbenme ............... 

1~.6Triciibmtanme ................. 

1.23T~ichbrobenzme ................ 

n-Pfupflbefuene ..................... 

n-Bufylberuene ....................... 

NaplulaLane ......................... 

Herarhbmhtradren.9 ....... .... 

kopopfiberuene ...................... 

lJ.STndbqropm ............... 

lf-Dibrom~~~op ............ 

.~Trimellrllbenzeoe 

2 

................. 

- SopJpyladwne ..................... 

Ien-Burylbemne ...................... 

5lel3uylbanzene. ..................... 

Bfunatalryufnelhane .................. 

oichbmehane. ...................... 

1.l.bTrimbmxhane ............... .._. 
l,l,l.z-~pVaCn101~nMB ............... 

I 

i-- 
=!= 

I 

I 

- 

7714 

2212 

2216 

2218 

TJ/tl 

2967 =I= 
A 

ppb - par5 pet hlhon (mcrcgfams per iib3) 
MC1 - mamum crnmman1 levd 
NO - no1 dele%d 
NA-nonolanatpd 

H-26 
SuBvIlTE.?‘S COPY 

DHMH 4362 &90 



Dt . \RTMENT OF HEALTH AND MENTAL H~~v.ENE’ -’ 
. : bboraro&r Fdministrauon LAB NO. 

L/j -05 ~2 \-. 
‘/ 

20 1 w. Prerton Slfset . - Cl I‘. 
P.O. Box 2355. Baltimore, Matyfand 21203 ;...‘.., ._ 1993 

J- Yohrm Joroph. Ph.D., DIreror 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATOPY , 
SDWA ANALYSIS REPORT FORM *,, /I y$y-j( ,/r.;/.‘;; =7-;-d“/ 

COLLECTOR: yr. .’ 
JShr<.- /L-y l-J-73 

SAMPLE SOURCE: ‘.’ ‘: ‘1 
7 ., .‘,, 
‘,A,.., .., .,,7 ,‘(., 

BOYLE NUMBER: ci-di+ ‘* 
(N*u&lll*tLMtLI 

PRESERVATION USED.; iit’ 

PWSID #’ SYSTEM NAME: - 

CHAIN OF CUSTODY: FROM: TO: 
iN*YEflIYEJDAlE) (N*NE/llA4E/D*TE) 

FROM: TO: 

FROM: TO: 
7 

REMARKS: 
,/Cd, .r;o.r;c /jr?” 

CMAUWN 

TWWOMEMANES 

Chbrobm .......................... 

BrMlcdchbfomelhane. ................. 

Dlkronocum01Mne. ................. 

Bmobn .......................... 

TOTAL TW ........................ 

RECUTED 

Benzene ........................... 

canm TeLlachbf1ds ................... 

--Drhbroteuene ..................... 

DichLYoerneno ..................... 

1.2~DchbtcaM .................... 

l.l.l-Tnch!aoemane ................... 

Tndhoamene ...................... 

VqiCh!ade ........................ 

lJNAEGUV\TED 

.11arr.-1.2-D~11broe1hene .............. 

'cl~l,i!hab~~u.o.u ................ 

.1.2-DichlorobenzeM ................... 

'1.2-Drhbropropane .................. 

‘TeIrxfkmlhene ................... 

‘Ch!aahuene ...................... 

‘Tduine ........................... 

‘Ehylbkma ........................ 

‘ToU!Xyiones ....................... 

‘SIyrone ........................... 

Chbromemano ....................... 

Bromomemane ....................... 

DdhodOumamane ................. 

Chx&aae ........................ 

Trichbmlwtunelhane. ................. 

1.1~DrhbmWlb. .. 

~D~bonrena .................... 

M8rtyh-d c3bi-rOe ..................... 

’ PROPOSED UCLS 

EPACOKT ACTUAL 
In UCL LEVEL&a) 

,341 L, 5- 

CWlAWANl 

Dibfomcunomane. ...................... 
FXybne ............................ 

o-Xybne ............................ 

mxybno ............................ 
1.1 -cmlroropropene .................... 

lnnP1.3-DlcNolu!YDpew. .............. 

as-1.2-ocJlbropropena ................ 

1,1.2.2-Te -mane ............... 

1.3-oKhkuDpDpana .................... 

2.24lchbropopan.3. ................... 

oxhbfoK4uone ...................... 

p-chbfulduono ...................... 

Bmmobenzone ....................... 

lZ.&Trime~lbenzme ............... 

1.2.~Thb~ubenzane ................. 

1.2.3-Tticnbtwx~~~e ................ 

RPm~bunzone ..................... 

n-BufylbmuMe ........................ 

kphlhakne ......................... 

HexachbmtuIadlene.. ................. 

bopqJylmzono ....................... 

12%Tridtbmpnparm ....... . ....... 

12-Dho-mbmpr~ ............ 

lJ>Tnme~hylbenme ................. 

p-lsopowllduene ..................... 

bfl-Eurylbonzone ...................... 

scrc-aurylboluono ...................... 

efomochbmmetluna .................. 

DiJdbmemano, ...................... 

1,l.STrickbtwhane .................. 

1 .I .I 2-Taxh!ome :- mane ............... 

EPACW 
ID 

2408 

2962 

m97 

2695 

2410 

2224 

24:3 

ma 

2412 

2416 

2965 

2x6 

2993 

2418 

2378 

242a 

2948 

2422 

ma 

2246 

fsM 

2414 

7331 

2424 

m 

2426 

2428 

2430 

29bl 

2985 

ACTUAL 
LEVEL(ppbJ 

L-5' 

.- 
/ -,'> 

\ 

I , 
=I= 

H-27 
SU3MITT-E!3’S CG?Y 

recycled paper 



u! _ 4HTr4t~T uf HEALTH AND MEI\ITAL ~(-.IENE r 
IdborarOries AdninistaDM ,“I (. 1s; LAB NO. -/‘-’ 

-I_ cG_;.-. 
. / ;., *t ,_ 

201 w. Preston SIrset 
P.O. Box 2355, Balumore. Maryland 21203 

J. UahJm Jnmph, Ph.D.. Dlrocfor 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY 
?DWA ANALYSIS REPORT FORM 

7 

COLLECTOR: “*” SAMPLE SOURCE: s-i-’ i .‘;‘, q, y  z/i lu.;‘:: / 
.J 

BOYLE NUMBER: tf -Y%- I/ PRESERVATION USED: fl” 

PWSID #’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: 
(NLJ*E/IIYGDAlEI (NAUEfflMGDATEJ 

FROM: TO: 

ACTUAL 
LEVEL (ppb) 

EPACOhl 

lo biCL 
AcrUAL 

LEVEL Iwbl carrAJ4lKAN-r 

TFitWlOMETHANES 

Chbrobfm ............... 

~ro,7md~hbrornelMne. ..... 

Dl&omoclJoromeVwa ...... 

Bmmobnn ............... 

TOTAL THhts ............. 

REGULATED 

8erue.n~ ................ 

cm Telrachblde ........ 

pDchbrobanrene .......... 

1.1~Dichbroethene .......... 

1 ghdlbfCMvlane .......... 

l.l.l-Trchlwoethan ........ 

EPACCNT 
IO cotirAwiAm 

4- 
-- 5, / .- 

-- s .J 

I 
2438 A 

2x2 

2397 

2895 

2410 

?.224 

2413 

29a 

2412 

2416 

2965 

2966 

2993 

2418 

2376 

2420 

2948 

2422 

224.a 

2246 

Nso 

2614 

2931 

2424 

x30 

2426 

2428 

24X) 

w 

29s 

2941 

2343 

29= 

2942 

2953 

D~bwnomotiuw. . . 

p-Xylone . . . . . 

c-Xybnu . . . . 

mXylene . . . . 

l.l-ohbropOpem.. . . . 

p?fa-1.3-OrNompopule. 

m-1.3-Ddoro~~ 

1,1.2,2-TevKhrorocrtha 

............ 

............ 
............ 
............ 
............ 

. . . 

. . . I/ 

1m 
i .- -* 

5 i-r 
5 I . 

............ 
............ 

. . 
. 

,... 
. . 

. 
1 .~ldlbropmpaM., .................. 

22-D~bropmpane .................... 

o4Zhbrotiue.w ...................... 

p-Chbmduene ...................... 

Brofn*nzene ....................... 

1 ~.~Trime~rj~bmune ............... 

1,2,4-Tndrbtdxwrene ................. 

1,2.3-Tnchbrobeorene ................ 

n-Propyibenzm .......... 

rcBuylbenrm ....................... 

Nqhlhalem ......................... 

tkachbdwdine ................... 

lsop~bml2en.s ...................... 

1.2.3-Tri~q3vpane ............... 

l.Z-0itrom~Z-Chbqxo~. ........... 

lyrimhylhnn2Bne ................ 

p-lYJpowllduene ..................... 

bn-Ehtjlbenrem ...................... 

sec-auryrtanzene. ..................... 

&anahksonahane .................. 

Dchbrme6mno ....................... 

1,1.2-T,icnbtmtJwa .................. 

1.1.1.2-Tu\a$k=4 thana......: ........ 

I 

Tnchbcoelhene ...................... 

VmyC Chbflde ........................ 

IJNREGUIATED 

'~-1.2-Dlch~Vlene ............... 

'cort.2-&hbrcd-me ................ 

'1.2-DichlorDbenzene ................... 

‘1.2-DKhbmpropane .................. 

‘Teuachhrmlhene ................... 

‘C~obenzena ...................... 

‘Tduene ........................... 

‘Elh$bkrene ........................ 

‘Soul Xyienes ........................ 

‘Sryrene ........................... 

Chbrwnechane ....................... 

Brotnmehane ....................... 

DchbmdiUuommerhane ................. 

chbroelhano ........................ 

Tcc?broflwtomemane .................. 
l,l-Dchkxouthane ..................... 

fn-chchbrocunzaoa .................... 

Malhylem Chloride ..................... 

i 

-I-- 

* PROPOSED MCLs 

p& - parls per b;llbon (mrrcgrams per IM) 
MCL - maximum awam~nanl If& 
ND -not Oelecied 

NA - ml amped 
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H-28 

SUR:.IIfTER’S COPY 



SEND REPORT TO: Df. ,RTMENT OF HtAl I H AND MENTAL H ~~._.ENE - 

CCr( co. /Ldf bm - bbmakmea Abnmisuauon 

L-;-c;+ ;c, 7 

c 
;.“‘I; LAB NO. 

201 W. Preston Sueef 
.,. :. ._ I*’ 

P.O. Box 2355. Ballrmore. hhy~at-d 21203 
J. Mohren Joseph, Ph.D.. Dlr,cfof 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABO~A~Tk, 
SPWA ANALYSIS REPORT FORM , II, *y 5’ 

-,. . 
COLLECTOR: I-,- I SAMPLE SOURCE: ’ I--T L-‘. . 2 .% , 1 ’ _ (, ,i*L 

BO-“-LE N”MEER: I’( -‘d- i2 PRESERVATION USED: //Cl / I,,.,‘.~ -- ---’ 
--- , 

PWSID #’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: lNN.4GmUGOATE) (NAUE~TI~LDATE] 

FROM: TO: 

FROM: TO: 

CCNTALUIMT 

TRWOMEWES 
Chbmbnn .......................... 
8rc?modlchbromelhan~~. .............. 
DlhdwMlelhane., ................. 

Bromobn .......................... 

TOTAL I?+& ........................ 

REGM’TED 

Benzene ........................... 

cartcal TelAchbtia ................... 

~“chbrobemane ..................... 

.!lchbtoemene ..................... 

l.z-~oemane ..................... 

l.l.l-Triznbruehane ................... 

TnchkYoemene ...................... 

Vmyl Chbnde ....................... 

UNREGULATED 

‘inns-1.2-Dchkwoemene ............ 

'ns-lz-Ul~roroethena ................ 

.1.2-Dchbfobenzen.¶ ................... 

'1.2-0lch!cf0pf~ .................. 

'revachboelhene ................... 

'chk.fubeluene ...................... 

'T0hm-M ........................... 

‘ELhylbenzsne ........................ 

Tuul xylemas ........................ 

Styfene ........................... 

:hbmnehane ....................... 

!mometiane ....................... 

h2dcmdlRuMmelhane ................. 

:Nammane ........................ 

‘nchiomlluoromethane. ................. 

.I-D;chbroem&-m ..................... 

1-D~bRlbenzene. .................... 

(elhyh Chbnde ..................... 

PROPOSED MCLS 

EPACONl 
In 

2341 

2943 

2w-l 

2942 

2950 

2993 

i9az 

‘2969 

2377 

2980 

2981 

29a4 

2976 

2979 

2380 

ma 

2983 

2987 

2%9 

2991 

2x5 

29% 

2210 

2214 

2.212 

2216 

2718 

2970 

ACTUAL 
MCL LNEL(ppb) CourMdnl 

-' < --4 Dlbrcnlomehane. ...................... 
I 

I 
pxyhme ............................ 

.! / 

o-xylem3 ............................ 

n-t-Xykm ............................ 

100 l.l-o~~popene .................... 

mm.-l.3-oicNompupM. .............. 

5 -- _ --, 05-l.zl-D~~~na.. .............. 

8 l.tz.2-Te~oiane ............... 

1,3-DichbnJpmpane. ................... 

o-Chbmkioene~ ...................... 

...................... 

12,4-Tnchbmbenznns ................. 

1.2.3-Tnchbrotanma ................ 

r!-Burylb3n2ena ....................... 

......................... 

Hezachlotiladlene ................... 

kopropyibenzanfJ ...................... 

c; ip I 1.2,~Trichbqmpam ............... 

703 ,I, l~-Oitnxn*36h~opane ............ 

looco - j CTnmnmyltenme ................ 
-L - .-- 3 

m p-lsopoplllduenl3 ..................... 
__. , bfl-Buylb3n2sm ...................... ... c - 

I' 
sec-bylbenrene. ..................... 
bulnodJomlnemarm .................. 

i lkhbmmetiane. ...................... 

1,1,2-Trichbmhna .................. 

1.1.1.2-TetyhbxoehKls.. .............. 

EPACMT 
ID 

24.00 

2962 

2997 

2995 

2410 

2224 

2413 

2988 

2412 

2416 

2965 

2%6 

2933 

2418 

237a 

2420 
2998 

2422 

22.M 

2246 

2334 

2414 

2931 

2424 

20s 

24X 

2428 

24s 

2964 

2985 

AcrlJAl 
EVEL(PPbl 

. .K-  l .  5- 

A 

-I- 

- pms per hlhn (moqvuns per b\@) 
EL - runmum mnt4mnanI levavel 
D - na! dewled 
A-mnoranafyd 

;j 

HMtl4m CJSQ 
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SEND REPORT TO: L:, 4RTMENT OF HEALTH AND MENTAL td. ,.IENE c 

’ CCCi‘ (3. -/cm L&. bbotalofi3s Abnmistratim I??j LAB NO. ‘3; -c! ;;--‘I ‘1 

201W*PreslonSveel 
L,‘;i 2 

P.O. Box 2355. Eahmore. Maryland 21203 
2. hidmn Josepn. fvm., UI~OCIOT 1. .m..: 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LA&iOf3ATQfjYe 

JL.- /i ‘;( 

SDWA ANALYSIS REPORT FORM 

/L&? : 
I ! \ I \ (7 ;’ . 4,: i/L.\ 

COLLECTOR: v’,- 
(NAYE/?IYGDATE) 

SAMPLE SOURCE: ‘.; ; 5 7 ; ,;‘.: l-;l -Fe.--” !TJ, ;+j 

BOmE NUMBER: ci-s+,,-- PRESERVATION USED: yc’ 

PWSID #’ SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: ’ 
lHWGlLUi/D*lE) 

TO: 
(NAUGTI*cGD*lEJ 

FROM: TO: 

FROM: TO: 

EPACQll ACTUAl 

I” LEVEL (ppb, 

2406 
a 

2x2 

2997 

26% 

2410 

2224 

2413 

Baa . 

2412 

2416 

2965 

2966 

2993 

241.3 

2370 

24.3 

299.3 

2422 

224a 

2246 

2994 

2414 

2931 

2424 

2oxl 

2426 

2428 

2430 

2964 

2% 

2965 

I 

+ 
I 
I 

---r- 
I 

--I-- l 
7= 

EPACCM 
lo KZL CCXiTAWNANT 

TRlHALOMFWANES 

Chbrobrm .......................... 

BmmodtilaPmal~e. ................. 

D~bromochlor~~alh .................. 

Brcmobn .......................... 

TOTALTMs ........................ 

REGUUTED 

Benzene ........................... 

CatmnTevacNorlde .............. . .... 

@ichlofotafuene ..................... 

l,l-~oroelhene ..................... 

12-Dichbrwlhane ...................... 

l.l.l-TricN~e~e ................... 

Ttiloroemene ...................... 

Vinyl CNonde ........................ 

UNREGULATED 
'trans-1.2-0rhloroe~lle ............... 

.t&l.Z-U~tibrwltme ................ 

'1.2-Ckhbmbenrene ................... 

'1.2-DrNoroFfoopane .................. 

‘Teuachbroelhene .................. 

'CJkmbmzene ...................... 

‘Tduene ........................... 

‘E~ylbruene ........................ 

mToWXylenes ........................ 

‘Sryme ........................... 

Chhcmmane ....................... 

Brmmwhane ....................... 

D~hlomdiUwmmelhane ................. 

G-kmlhane ........................ 

T~bmnetttane. ................. 

‘.l-Drhhwhmo ..................... 

-DrtJwbenrena .................... 

*ttryh Qbde ..................... 

’ PROPOSED Mcb 

DlbrMnomernMe ....................... 

pxyluw ............................ 

*Xylene ............................ 

mxykm ............................ 
1.1-Dlcnror~0peM .................... 

Mns-l,~ichlorgm~ ............... 

os-1.3-Dchbfopop3M ................ 

1.1.2.2-TevacNocwma..~ ............ 

1.3-Drhbfupupane .................... 

22-ml~opane .................... 

dhbmduene ...................... 

p-chbfoduene ....................... 

Bmmobenzene ........................ 

12.cTnmemylbenzene ............... 

1.2.6Trichbrobmume ............. . ... 

1.2,>Tn~brobenzene ................ 

n-Pmprlbenzene ..................... 

n-&lylbenzfJne ....................... 

c 
L . d 

I 

_. - --- 2wl 5 
2982 5 
‘296s 75 

2977 7 

29tx) 5 

2901 2al 

2904 
2976 > 

;- 9 
_ 

2979 lco 

2380 70 

2968 600 

2903 5 

2x7 5 

29lB 103 
i991;I‘c7., ;ri, 

892 700 

2955 103X 

2996 # 103 

2210 

2214 

2212 

2216 

2218 
2376 

I 

-I- 
Napllhalene . . . . . . . . . . . . . . . . 

1 

kmachbmtutadmne 

isofxopylbenrena . . . . . . 

1.2,3-Ttitibmpopane . . 

. / 1.2~~~3-Ch~popana............ 
L. / 

.- _-- .- , 
~Tnmett@enzme................ 

p sqY~llduen9 . . . . 
A- , un-Buylbmne. . . . . . . . . . . . . . . . . . 

.-- _- . ,, 

-I-- 

sec-Buryltmnzene. . 

Bmmochbmmedlane . . . . . . 

I Dfchbromemafm.. . . . . . . . . . . . . . . . . . 

1.1.2-Ttichb~x31!w1e ._.__ .._._ ._..... 

i ~,l.~.t~TelrrhbrPo~l-..............-. 

nbl \I / 

klMH 4362 b43 
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SEND REPORTTO: - . c ARTMENT OF HEALl-H AND MENTAL ti. JIENE - 

[c:~, (L. /ih,fl ’ j4;f. Laboratories Abninlsuahm LAB NO. “13 -G-;--f 9 

201 w. Preslon Slreot 6. a.) 
P.O. Box 2355. Bahimore. Maryland 21203 

J. Mohron Joseph, Ph L?. Dlracfar 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATORY 

,;.-* “/ / 
SDWA ANALYSIS REPORT FORM 

g/i ,Lc”;-;l; 
,‘I,,,.. ,-;> :,,;; i_, c ;,/ b 

COLLECTOR: 
;.- SAMPLE SOURCE: :. : ‘;/ ‘1 ; ,. ., _. 7 ‘.I-. ,‘.:.” 

I> 
/ I:, 

BOnLE NUMBER: ci -&’ ” 
(N*uol-lluGD*TEl 

PRESERVATION USED: /” 

PWSID X’ SYSTEM NAME: ’ 

CHAIN OF CUSTODY: FROM: TO: 
vw.4EITLYGDATE) (NAuEliluGDATEJ 

FROM: TO: 

FROM: TO: 

/% 7.d L/J 
REMARKS.-.. c;r ,VfL .,. 0’ : ;. ~ . -- ; , .: 1 - < 

i 

EPAKDN 
lo 

EPACCUT ACTUAL 
IO LEVEL (ppb) 

AcnJAL 
Ll%L(p~b) uxlAAwANl CCh?AJAWNT 

TRIH.UOMEWANES 
Chbrobrm .......................... 

Brwtwdlc~bmmeihane. ................. 

D,L~~mc&~IommeUae .................. 

Bmmobrm .......................... 

TOTAL THMs ........................ 

REGULATED 

Benzene ........................... 

calmrl Tetibndg .................... 

‘khbmbonmne ..................... 

Cnchbrwlhene ..................... 

12-Drhbroe- ..................... 

l,l.l-Trichloruemane ................... 

Tlichkroemeoe ..................... 

Vmyl Chbnde ........................ 

UNREGULATED 

'~-1.2-Dlchlorwmene ............... 

'cr+l.2-ch&klroeLww ................ 

'l.Z-DchbrobeozoM ................... 

'1.2-DchbfGpnpane ................. 

‘Tevadknmlhene ................... 

‘Ch-ene ...................... 

‘Tduorle ........................... 

‘Elhylteruene ........................ 

‘TotalXyhmm ........................ 

‘Slyrem ........................... 

Chbm-nemalM ....................... 

Bromomemane ....................... 
DchbmdiPucmnelhane ................. 

Chbrwlhane ........................ 

Trichkdwrme~ane. ................. 

1.1~Dishbrca1har.a ..................... 

m-Ddbdfm:.3m , ................... 

MOlhyh Chbnde ..................... 

I- - 
-. 2 

I 
Dbmncmemme. ...................... 

~xylolle ............................ 

*xylone ............................ 

m-xybno ............................ 

l.l-olblbmpOperu3 .................... 

m+l.3-D&~pone. .............. 

&+1.~~brnpope no. ................ 

1 .I .2.2-Te vachbmemand ............... 

1.3-ov.il&opopane .................... 

2.2-Dlchbmpropsne .................... 

tPchkYnduen0 ...................... 

f&hbroduem ...................... 

Bromobefuone ....................... 

1.2.cTriwhy1benrene ............... 

1,2+Tnchk~robmlene ................. 

1.2.3-Tn&wcenz.tme ................ 

t-+Pro~bonzsw ... 

lbm#eruone ....................... 

Naphulablle ......................... 

Hoxachbrdutadme ................... 

kopupybnzene.. ............ . ....... 

24a 

2S2 

2997 

2995 

2410 

2224 

2413 

ma 

2412 

2416 

2965 

2966 

2993 

2418 

2378 

24.Z 

2998 

2422 

ma 

2246 

t944 

2414 

2931 

2424 

2030 

2426 

2428 

24% 

s-l 

2985 

29s 

I 
/ 

_ _ .r- 

- 
L-.- 103 

--i-- 

I 

I 
I 

I 
=I=- I 

T 
100 

70 

6W 

5 

5 

1CU 
I 

i* 4 1.2.3-Tnchbropopm ............... 

703 .!  , 1&Dlbromo-3a~opane ........... 

lax0 L 

p ‘-- ~~~~“Y:r:::::r::::::::: ,Q3 *io; 

_-- lBn-8urylbfInzono ...................... .- 

=F 

secsulylbenzene ...................... 

amahmmomane .................. 

=F 

Dichlnraneulane. ...................... 

1.12-Tr&kxmUtane .................. 

- 
ii 1.STevachbroemana.............:. 

... ._ ..... - .l- 

2964 I 

.-pamper till~~n(mavpms peri~ler) 
MCL - mamum crxmamnanl Jew4 

ND-m dewkbd 

NA - ml anatyzed 

DHMH 4362 &St? 
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SEND REPORT TO: Di ARTMENT OF HEALTH AND MENTAL Hi jlENE r 
-ccc= c (.q, /IfAll/ $(/f Laboralone Admmisuation LAB NO. ci’ 3 - bzL/ 4 

201 W. Preston SIreat . . 
P.O. Box 2355, Bahmore. Maryland 21203 

s; 
. . ..>I 1,T.J .. 

J. Wohom Joseph, Ph.D., Dlrecfor 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATORY 
SDWA ANALYSIS REPORT FORM 

J ,A/.,- i. 11 i’L / 
- :y> 

+j , ,\ Q L: ct .J - td 

COLLECTOR: ‘-+ 
‘-Lf- r SAMPLESO(JRCE: ‘; ‘1 z i~::,‘.-tuu--‘~ 

r(NAMGTIUCO*TEl 

BOTTLE NUMBER: 17’-fK- ‘& PRESERVATION USED: /Cl 

Pwsln #I SYSTEM NAME: 

CHAIN OF CUSTODY: FROM: TO: 
(N**Iulluco*TE) (NA.uVIlMGDATE) 

FROM: TO: 

FROM: TO: 
/ 

=iEMARKS: L.45 .I J%U f1’ $7-2 , _ , I . . . :’ /ld:o’.* 1 
/ / 

:hbrobrm ......................... 

IromodKhbfomoVwe. ................. 

htromormelhaM. ................. 

hnobm .......................... 

‘OTAL TFMS ........................ 

lEGUIATED 

brane ........................... 

:art.an Temchkxde ................... 

-Ckhbmbmwne :. .................... 

.l-DKhbroelhene ..................... 

2-mwlhane ..................... 

.!.I-Tichkmehme ................... 

‘khbmehene ...................... 

‘qi Chbhde ........................ 

INREGULATED 

ms-1.2-Dlchloroeulene ............... 

‘x-1 Z-Dvznbrwbone ................ 

1.2-0ichbrobenrMe ................... 

1,2-Drhkappe .................. 

reLTd+xdhene ................... 

:hlbeno ...................... 

‘duene ........................... 

ilnylbmwn.3 ........................ 

‘o&J xylollas ........................ 

aym-le ........................... 

hbmmetmm ....................... 

TlmnmalhaN, ....................... 

chbmdiflumelhane ................. 

kmahano ........................ 

KlbaKmneuune. ................. 

I-DicNotWl~. .................... 

-DKhbmbenwno ..................... 

mybntl abide ..................... 

EPACONT 

tn 

103 

2979 lco 

Pm 70 

2960 6cn 

29E3 5 

2907 5 

239 im 

2991 ;>;L) &a 

2992 700 

2955 ID220 

2996 

2210 

2214 

2212 

2216 

2218 

n/e 

2967 

296-I 

./ 
/- ‘, Cibromomethane. ...................... 

i pxybne ............................ 
I 

I 
o-xyiono ............................ 

A mXybno ............................ 

1.1-0lcnbfoppene .................... 

mu-1.3-cl~~pono ............... 
. u:> &-1.3-0;chbropopena ................ 

-i- 

l.l.2.2-TelraChblwmane . .; ............ 
1 .Luhdl~pane. ................... 

=I=- 

234lchbropopaM .................... 

oCh!cmkdueM _ ..................... 

~hlcmldum ...................... 

&wn&enwne ....................... 

I 1 ~.~Tnmelhylttenwne ............... 

I 1.2.4-Tnt3bmbenwne ................. 

/ 

1 f.~Tndtk.robenrens ................ 

n-ffo~ltmluene ..................... 

n-8ufylbsiueno ....................... 

Nafilulalono ......................... 

Hexxhkxckdadmene ....... 

kap~lts3ruars ...................... 

1.2,3-Tri~bmpropane ............... 

1#2-olbrom~3-Chbrop~. ........... 

1. ~lfimelhylbenune 

3 p- sqmp$olueno 

...................................... 

ler+6uylbenwne ...................... 

sec-8uylberuane ...................... 

BromaJl~fnemane .................. 

ChchbtmeOiano.. ..................... 

1,1.2-Trichbroethane .................. 

1,1,1,2-Te~knueharm ............... 

EPACONT ACTIJM 

ID LEVEL (,xa, 

24m a 

2x2 

2997 

2995 

2410 

a24 

2413 

2988 

2412 

2416 

2%5 

2966 

is93 

2418 

2370 

24to 

299.3 

2422 

224.3 

224.6 

2944 

2414 

2931 
2424 

2033 

2426 

2426 

2430 

EEA 

2x5 

2406 

--I- 
--i- 

, 

=I= 
I 

---I- 
VI, 2 -- 
* 

\TE RECEIVED: 2. I,(> 1 (-qJ DATE ANALYZED: 
” i2 jC,iJ 
d ’ -’ ’ CHEMIST: 

b - pars pw blllon (magams per her) I  ‘J 
IL - llxulmum Wtarnlnanl level 
I- no1 dole3ed 
I- t-01 Mywd 

H-32 

. 



UOoOLmes Admmruanon LAd~NU. - I 

c c(s, co. ?r*.cn dbw 201 w. Pre~lon Susec --r: r. 
.- P.O. Box 2355. Baltimore. Maryland 21203 ;...2.., _ 1593 

J. Ileham lomph. Ph.D.. DIr.cror 

GAS CHROMATOGRAPHY-MASS SPECTROMETRY LABORATORY 
SDWA ANALYSIS REPORT FORM 

JL- /ii// I+-73 

,, i, 1 2 ‘C ’ /; ;;,; ;; =r;.‘,“/ 
. . L. r\ 

COLLECTOR: y’ .s 
SAMPLE SOURCE: r.l I; ‘) ‘; ‘a fi ..I ‘.‘_, .‘,,7 f/:Aec 

BOTTLE NL’v,,BE,q: <f-c-41’- lo 
(N*u&llut/O*ILI 

PRESERVATION USED; tic’ 

PWSID n”’ 

CH,~IIV OF CUSTODY: FFIOM: 

FFlOM: 

FROM. 
7 

REMABKS: 
5.7 =. , 5 ‘C#if /J/L 

SYSTEM NAME: - 

TO: 
(hWG-fIYEl@A~El pAm~7lYEfOAiil 

TO: 

TO: 

fc?TrAnlWT 

Chbmbm ......................... 

&xnocnbromelhkle. ................. 

D:~orkoc-LbMlolhal-u. ................. 

amobml .......................... 

TOikL THMs ........................ 
RECuAT;D 
Eerar-a ........................... 
Caccn Tevachbnoe ................... 

pC&bffibmene ..................... 
’ . ~XkxcaLrane. .................... 

d~oelhane ..................... 
!.l.l-Tnc~broem~ ................... 

Tm!bmemene ...................... 
'fu$Chtiae ....................... 

IINREG'JLATED 

'~-1.2-Drh~tiene ............... 
c ':n-i.2-~0'1brwi-me ............... 

'1.2-0cNy~2(ns. .................. 

*1.2-szkqqm .................. 

'T~=dxmmom ................... 

'Chbrobenzene ...................... 

Them ......................... 

'E!hyt&eM ........................ 

Toa xy+em ........................ 

SW=- ........................... 

~~~~~tbe ....................... 

l'~~~Luw ....................... 

~~h~ibmwwse. . . 

hbmaam ........................ 

ri-fibm~uormlelhane. ................ 

.l-Dhbroel~ ..................... 

.-nK-bfWJM rm-a .................... 

Se+- Chbode .................... 

EPACOIC ACIWU EPACC?i7 

!a UC’ L LEVEL&q ciflPluUJfr IO 

-+41 L. Y 
- DlbfofnmsulaM. ...................... 

2xl pxylene ............................ 

25;: L+xykme ............................ 

2%' m-xybM ............................ 

2950 im l.l-D~Loropopone .................... 

Lm-el.3-D~~p3ne ............... 

29x2 5 c -; cu-1.3-Drhbmpopsna ................ 

Bet 

2569 ................ 

27 

,; +. 1.12.2-TambJorwma~. 

1 J-ach~pans .................... 
2.2-oich~~O .................... 

360 ~hbroausne ...................... 

29ei ...................... 

2% .-- Bmndnrsne ....................... 

2576 '7 
-- 

12.~Trimeylbenme ............... 
1.2.&Trichbrobenzme ................. 

2sz 1.2,sTi~bnxmw.me ................ 

2353 ..................... 

23% 

zse3 ........................ 

2s6i Herachbrotutad;ene ................... 

?xs iscpqybarueM ........................ 

391:,,.(! a -1 l.t.>~ri&bqrqxm ....... : ....... 

2ss2 ?cO . / 1pIxavn~~opane ............ 

2555 5-Trimetrrjlhme ................. 

z-39; p-lropowlldueM ..................... 

2!0 v3rl-sutyltarJsne. ..................... 

211 - -q- seceulylbenrane ...................... 

7.?;2 I Bmcchloume~ .................. 

22:7:6 lkhbmemane ....................... 

22! 6 1.1.2-Trichbroe&ane 

-S?0 

2967 

z-3&4 I/ 

24ca 

M2 

2257 

7335 

2410 

2224 

2413 

Baa 

24:2 

2416 

Eel 

Es 

?993 

2418 

DiL? 

2473 

2936 

24x? 

224-Z 

2x 

239 

2414 

2931 
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Appendix H 

Attachment A 

Town of Port Deposit Code 

Service Connection Ordinance 15-4 
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154 TOWN OF PORT DEPOSIT CODE 

154 SERVICE CONNECTION. 

1541 Time for Connection; Cloaiug of 
Privy Vaults, etc When any water main or 

the Town. (Ord. NO-3, §XID 

15-49 Non-Compliance. That. should anyotiS 
such property refuse, neglect or fail to comply wi 
terms and requirements of the notice within the 
stated, then upon the expiration of the time stated, 
servants, agents and employees, are her 
directed to enter upon the premises and to 
required of the own& of the property, an 
material needed therefor at the expense of the owne 
the completion of the materials, and all 
may be recovered by the Town from the 
otherwise, if necessary; but, in the 
Council, no owner or other person in default 
provisions of this Chaptrr, shall be permitted 
sewer or water or any part thereof, until seti 
the judgment of the Town Council, shaI1 be given 
payment and satisfaction of all costs and 
in any manner by it for the benefit of 
person, under the provisions of this Cha 
thereto,the owner who shall refuse. ne 
with any of the terma and requirements of the n 

1510 
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I Screening Analysis of Dermal Contact 
with Metals in Surface Water 
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This appendix contains the following: a transmittal letter from Drew Lausch, the 

Remedial Project Manager (EPA Region III), and an attachment relevant to the human health 

risk assessments at Sites I and 2. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

841 Chestnut BUilaing 

Philadelphia, Pennsylvania 19107-4431 

REPLY TO ATTENTION OF: 

Federal Facilities Branch (3m50) 

FEDERAL EXPRESS 

May 10, 1996 

Department of the Navy 
Engineering Field Activity Chesapeake 
Building 212, Code 1812 

901 M Street, S.E. 
Washington, D.C. 20374-5018 

Attn: Frank P. Zepka 
Environmental Engineer 

Re: Human Health Risk Assessment (18HHRAV*) Issues 
Remedial Investigation Report 
Former Naval Training Center - Bainbridge 
Port Deposit, MD 

Dear Mr. Zepka: 

Please reference U.S. Environmental Protection Agency Region 
III ("EPA Region III" or "Agency") correspondence to your office 
dated April 26, 1996. The aforementioned correspondence summarized 
issues and action items discussed among the U.S. Navy, Ecology and 
Environment, Inc. (IIE&E1@), Agency and the Maryland Department of 
the Environment during an April 24th teleconference call. 

As you know, one of the unresolved issues at the time of the 
teleconference call related to E&E's opinion that a quantitative 
assessment of metals in surface water at the Old Base Landfill and 
Former Fire Training Area would not be necessary. Although levels 
of certain metals exceeded surface water screening concentrations, 
E&E asserted that these samples exhibited high turbidity due to the 
presence of suspended sediment. Consequently, E&E believed that 
risks to human receptors posed by this medium could be addressed by 
considering risks associated with sediment. EPA Region III 
rwpp_stp_d additional time to consider E&E's position with respect 
to "screening out" surface water metals. 

We have now completed our evaluation of E&E's position. After 
careful consideration, EPA Region III has determined that the 
Agency cannot accept the explanation offered by E&E as adequate 
justification for eliminating metals in surface water from further 
consideration in the HHRA. Although turbid surface water Lampleo 

Celebrating 25 Years of Environmental Progress 

i-5 
recycled paper 



contained high concentrations of metals, the relative portion of 
metals that could be attributed to dissolved metals, as opposed to 
suspended sediments, cannot be stated with confidence. Due to this 
uncertainty, the Agency believes that it is not appropriate to 
address dermal absorption of metals from surface water by an 
estimate of sediment exposure. Therefore, EPA Region III has 
performed an evaluation of exposure to surface water metals using 
a conservative risk-based screening approach. Our evaluation is 
included for your information and use [Attachment]. Although we 
would recommend that a similar, or identical, approach to that 
described in the Attachment be incorporated into the HHRA, the U.S. 
Navy and E&E may choose to generate an independent evaluation using 
the same principles. 

In closing, discussion in the Attachment is intended only to 
address surface water exposure through dermal absorption of metals. 
EPA Region III has not considered human consumption of aquatic 
organisms in surface water bodies located adjacent to the Old Base 
Landfill and Former Fire Training Area since this does not appear 
to represent a complete exposure pathway. Additionally, it should 
be noted that non-human receptors are generally more sensitive to 
metals in surface water. A comparison to federal Ambient Water 
Quality Criteria (llAWQCsll) shows that many of the meta,ls detected 
in seeps and surface water exceed respective AWQCs. Potential 
impacts to non-human environmental receptors will be evaluated in 
more detail as part of the ecological risk assessment. 

If you, or E&E have any questions with respect to our 
evaluation, please contact me at (215) 597-3161 [new number will be 
(215) 566-3359 effective May 20, 1996.3 or at my e-mail address 
ttlausch.robert@epamail.epa.govf'. You may also contact Jennifer 
Hubbard directly at (215) 597-1309 [new number will be (215) 566- 
3328 effective May 20, 1996). 

/ 
Drew Lausch 
Remedial Project -Manager 

Atkachment 

cc w/attachment: 

John Fairbank (MDE) 
Deirdre Murphy (MDE) 

cc w/o attachment: 

Mike Burke (EPA) 
Jennifer Hubbard (EPA) 
Barbara Okorn-Root (EPA/BTAG) 

Celebrah’ng 25 Year-s of EnvLonmentaI Bogless 
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AttaChDent 
HHRA ISSUeS - RI Rencti 

EPA Reqion III korreswndence 
Nav 10, 1996 

* * * * * 

Table 5-2 shows the risk-based screening and selection of 
COPCs for surface water. For the purposes of conservative risk- 
based screening, results for both seeps and surface water were 
evaluated similarly. The following COPCs were selected, with 
maximum concentrations in surface waters or seeps provided below: 

. Old Base Landfill: Arsenic (552 pg/l), Beryllium (40.5 pg/l), 
Iron (5,280,OOO /Is/l), Lead (2,780 pg/l), Manganese (30,300 
w/l); Thallium (945 pg/l) 

n Former Fire Training Area: Arsenic (58.3 pg/l), Iron 
(1,480,OOO Dg/l); Lead (498 pg/l) 

The downstream samples were reported to be highly turbid. It 
is likely that the majority of the metals detected in these samples 
are associated with suspended .sediments'. Comparison to upstream 
samples provided little useful information because these samples 
were not turbid and exhibited much lower concentrations of metals. 

Surface waters lo&ted adjacent to the Old Base Landfill and 
Former Fire.Training Area are reportedly too shallow to support 
swimming activities. Therefore, assuming a wading scenario, dermal 
contact would represent the only potential exposure route. Dennal 
exposure.to inorganic chemicals in surface water can be estimated 
as follows (EPA, 1992): 

Dose (WWday) = (Kp x CV x t x CF x EF x ED x A)/(BW x AT) 

where, 

KP = Permeability coefficient from water (cm/hr) 
CV = Concentration of chemical in water (mg/l) 
t = Duration of exposure event (hrs) 
CF = Conversion factor (L/cm3:,1E-3) 
EF = Exposure frequency (days/yr) 
ED = Exposure duration (yrs) 
BW = Body weight (kg) 
AT = 365 days/yr x ED (noncancer) 

365 days/yr x 70 yrs (cancer) 

The Hazard Quotients and cancer risks are estimated using the 
dose as shown in Sections 5.4.4 and 5.4.5. 

The following exposure parameters may be assumed: 

page 1 of 4 
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Attachment EPA Reqion 113: corresmndence 
HHRA Issues - RI Report Hay 10, 1996 

PAR&METER VALUE 

KP lE-3 

SOURCE/RATIONALE 

EPA, 1992 (Table 5-3 or default value 
for metals) 

cv 

t 

Max. Cont. Estimation/screening purposes 

2.6 EPA, 1989a (Suggested default for 
swimming) 

EF 7 EPA, 1989a (Suggested default for 
swimming) 

ED 24 (adult) Default of adult's portion of 30-year 
lifetime segment (EPA, 1991) 

8 (child) Child assumed to be ages 6-14 

A 3000 (adult) Estimates from EPA, 1989b for lower 
2000 (child) legs and feet 

,' 
BW 70 (adult) EPA, 1991 

35 (child) Estimated from EPA, 1989b 

Dermal RfDs and CSFs were derived from oral RfDs and CSFs. 
Where oral absorption factors were available, they were used to 
derive the dermal RfDs and CSFs in accordance with EPA, 1989a 
(Appendix A). Oral absorption factors of 95% for Arsenic (NCEA, 
1992) and 1% for Beryllium (NCEA, 1994) were used. For thallium, 
an RFD of 8E-5 mg/kg/day (for various thallium compounds) was used 
to estimate noncancer hazard (EPA, 1996). 

The following noncancer hazards and carcinogenic risks were 
calculated for exposure to COPCs in surface water: 

old Base Landfill 

CHEMICAL HQ-ADULT HQ-CHILD CA RISK-ADULT CA RISK-CHILD 

ARSENIC 0.004 O.OOG 6E-7 3E-7 

BERYLLIUM 0.002 0.002 iE-5 6E-6 

IRON 0.04 0.05 N/A N/A 

LEAD N/A N/A N/A N/A 

MANGANESE 0.003 0.004 N/A N/A 

THALLIUM 0.02 0.03 N/A N/A 

page 2 of 4 
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Attachment 
IiHRA Issues - RI Report 

Fire Training Area 

c 

EPA Reuion III Correspondence 
bfav 10, 1996 

CHEMICAL HQ-ADULT HQ-CHILD CA RISK-ADULT CA RISK-CHILD 

ARSENIC 0.0004 OvOOO6 7E-8 3E-8 

IRON 0.01 0.01 N/A N/A 

LEAD N/A N/A N/A N/A 

Since use of maximum concentrations represents a conservative 
screening measure, risks are expected to be no greater than those 
estimated above. Nevertheless, it is apparent that even these 
conservative risk estimates are well within or even below target 
ranges outlined in the National Contingency Plan. 

In the case of lead, no RfDs or CSFs have been developed. EPA 
Region III typically evaluates lead exposure with the Integrated 
~xpusure Uptake Biokinetic (IEVBK) model, which estimates blood- 
lead levels. However, the IEUBX model is designed for young 
children and does not incorporate the dermal exposure route since 
the ingestion and inhalation routes are considered to be much more 
significant for lead. Therefore, the IEUBX model was inappropriate 
for use. For the aforementioned reasons, lead exposure was not 
evaluated quantitatively. 

* * * * * 

page 3 of 4 
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Attachment 
HHRA Issues - RI ReDort 

EPA Reuion III Correswndence 
May 30, 1996 
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Exposure point concentrations used in the human health risk assessments prepared for 

Sites 1 and 2 of the NTC were estimated from concentrations measured in the exposure media. 

In accordance with EPA guidance, the 95% UCL on the arithmetic mean was calculated for each 

COPC in each medium, assuming lognormal data distributions. In most cases, the UCL values 

were used as the exposure point concentrations. In a few cases where the UCL was greater than 

the maximum concentration in the data set, the maximum concentration was used instead. 

This appendix contains two section. Section I. 1 presents the results of statistical testing 

for normality of groundwater data from both sites and sediment data from Site 1. This analysis 

was not carried out for Site 2 soil or sediment because the numbers of samples collected from 

those media were too small for meaningful results. The results obtained indicate that the 

assumption of lognormality in the data distributions for the purpose of calculating UCL values is 

reasonable. Section I.2 presents the calculation spreadsheets for the exposure point concentra- 

tions that were used in the risk assessments. 

J.1 Statistical Testing of Environmental Data for Normality 

The distributions of all of the COPCs for groundwater at Sites 1 and 2, and the COPCs 

for sediment at Site 1 were tested using the Shapiro-Wilk’s test for normality. Both the original 

untransformed and logtransformed datasets were tested. The results are presented in Tables 1 

through 3. As shown in the tables, the vast majority of the datasets were neither normally nor 

lognormally distributed, however nearly all of the datasets fitted a lognormal distribution as well 

or better than a normal distribution (a larger W statistic indicating a better fit). The poor fits 

observed are probably due to a combination of factors: 

. Many of the COPCs were detected in only a small fraction of the 
samples, which has the effect of obscuring the underlying distribution. 
There are statistical methods available for estimating the population 
characteristics of censored datasets, but they are generally limited to 
datasets with no more than 20 - 30 % nondetects. Application of these 
methods often yields very wide confidence intervals which would lead 
to adoption of the maximum detected concentration as the exposure 
point concentration in accordance with EPA guidance on estimating 
exposure point concentrations. 

I I:CD7171fRCl357~f~.D~ J-3 
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. Other datasets, in which a chemical was detected in most or all of the 
samples, were heterogeneous, reflecting the presence of two or more 
distinct populations within the dataset. Examples were groundwater 
datasets that included samples from wells with distinctly different 
COPC levels and sediment datasets that included samples from differ- 
ent locations and/or different sampling rounds with widely varying 
results. 

The objective of the exposure point concentration selection process is to obtain a reasonably 

conservative (health protective) estimate of the average exposure point concentration a potential 

receptor is likely to encounter. The upper confidence limit on the arithmetic average concentra- 

tion on or the maximum observed concentration, whichever is lower, is deemed to provide such 

an estimate. When UCLs are calculated for a population assuming both common distributions 

(normal and lognormal), the UCL calculated assuming the distribution that f-its the data better is 

always smaller than the other UCL. This indicates that a UCL calculated assuming a distribution 

that does not fit the data well tends to overestimate, rather than underestimate, the actual UCL for 

the dataset. Thus a UCL calculated using an incorrect distribution assumption still provides a 

conservative (possibly a somewhat overly conservative) estimate of the exposure point concen- 

tration. 

J.2 Calculation of Exposure Point Concentrations 

The following pages present calculation spreadsheets for the exposure point 

concentrations that were used in the human health risk assessment to estimate potential 

exposures to sediment and groundwater at Site 1 and sediment, soil, and groundwater at 

Site 2. The spreadsheets show which samples were included, the values used in the 

calculations of UCLs, a comparison of the UCL and the maximum concentration detected, 

and finally the exposure point concentration that was used in the r-i& assessmenl. 
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Table 1 

Shapiro-Wilk’s tests for Parameter Dislribulions for Site 1 (Old Landfill) Groundwater, Bainbridge Naval 
Training Center, Pod Deposit, Maryland 

Normal Lognormal 
Usable 

:hemical Samples Delects W P W P Better Fit 

,2-Dichloroelhene 66 
,2-Dichloropropane 1 
,4-Dichlorobenzene 66 
rnlimony 66 
rrsenic 66 
3eryllium 17 
ris[2-elhylhexyl)phlhalate 66 
:admium 66 
:arbon disulfide 3 
:hlorobenzene 66 
:h:oroform 4 
Chromium 66 
ieptachlor 66 
ron 66 
Manganese 66 
vlethylene chloride 66 
\lickel 66 
fhallium 66 
Trichloroethane 66 
vinyl Chloride 26 

52 0.518752 0.000 0.895126 0.000 Lognorma 
1 

23 0.659527 0.000 0.711832 0.000 Lognorma 
1 0.124513 0.000 0.124513 0.000 Lognorma 
1 0.124513 0.000 0.124513 0.000 Lognorma 

17 0.912566 0.112 0.880717 0.032 Normal 
31 0.628966 0.000 0.852812 0.000 Lognorma 

2 0.208175 0.000 0.199379 0.000 Normal 
3 0.75 0.75 0.000 Lognorma 

23 0.631309 0.000 0.648486 0.000 Lognorma 
4 0.629109 0.000 0.629109 0.000 Lognorma 

17 0.17755 0.000 0.460002 0.000 Lognorma 
1 0.124513 0.000 0.124513 o.ooa Lognorma 

66 0.719429 0.000 0.937429 0.004 Lognorma 
66 0.733141 0.000 0.910341 0.000 Lognorma 

4 0.150271 0.000 0.315039 O.OOC Lognorma 
34 0.312326 0.000 0.805281 O.OOC Lognorma 

1 0.124513 0.000 0.124513 O.OOC Lognorma 
37 0.733221 0.000 0.833473 0.000 LognormE 

2 0.249374 0.000 0.283184 O.OOci LognormE 
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Table 2 

Shapiro-Wilks tests for Parameter Distributions for Site 2 (Fire Training Area) Groundwater, Bainbridge Naval 
Training Center, Port Deposit, Maryland 

Normal Lognormal 
Usable 

SHEMICAL Samples Detecls W P W P Better Fit 

1 ,I ,2,2-Tetrachloroelhane 54 6 0.330741 0.000 0.338925 0.000 Lognormal 
1,4Dichlorobenzene 1 1 
Aldrin 54 1 0.13801 0.000 0.13801 0.000 Lognormal 
Aluminum 54 54 0.529492 0.000 0.872338 0.000 Lognormal 
Arsenic 54 6 0.315094 0.000 0.319743 0.000 Lognormal 
Benzo(a)anthracene 1 1 
Benzo(a)pyrene 2 2 
Benzo(b)fluoranlhene 2 2 
Benzo(k)fluoranthene 1 1 
Beryllium 54 8 0.513767 0.000 0.487875 0.000 Normal 
bis(Z-ethylhexyl)phthalate 54 18 0.266938 0.000 0.681765 0.000 Lognormal 
Cadmium 54 3 0.202673 0.000 0.205592 O.OCO Lognormal 
Chloroform 54 2 0.199527 0.000 0.199527 O.OCO Lognormal 
Chromium 54 19 0.499467 0.000 0.643373 0.000 Lognwma 
Chr/sene 2 2 
~Indeno(l,2,3cd)pyrene 2 2 
Iron 54 54 0.794994 0.000 0.875351 0.000 Lognorma 
Manganese 54 54 0.810271 0.000 0.854319 0.000 Lognarma 
Melhylene Chloride 54 5 0.229057 0.000 0.37706 0.000 Lognorma, 
Thallium 54 2 
Trichloroethene 6 6 0.639916 0.000 D.639916 0.000 Logncrmal 
Zinc 54 51 0.229164 0.000 cl.953397 0.066 Logncrmal 

Riskproj\bain\E2GW-SW.xls 
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Table 3 

Shapiro-Wilk’s tests for Parameler Dislributions for Site 1 (Old Landfill) Sediment, Bainbridge Naval 

:hemical 

tluminurn 
wsenic 
senzo(a)anthracene 
Ienzo(a)pyrene 
)enzo(b)fluoranthene 
!enzo(k)fluoranthene 
beryllium 
lhlordane 
:hromium 
Zhtysene 
)ibenzo(a,h)anthracene 
ndeno(l,2,3-cd)pyrene 
ron 
vlanganese 
rhaliium 
Janadiurn 

Trainina Cenlf :r. Port DeDosit. Marvland 

Usable 
Samples 
- Detecls 

- 

.  .  

Normal Lognormal 

W P W P BetIer Fit 

35 35 0.683635 0.000 0.917847 0.014 Lognormal 
35 35 0.647892 0.000 0.888104 0.002 Lognormal 
35 23 0.211187 0.000 0.792859 0.000 Lcgnormal 
35 22 0.201813 0.000 0.741747 0.000 Lognormal 
35 27 0.201569 0.000 0.622206 0.000 Lognormal 
35 20 0.197033 0.000 0.740238 0.000 Lognormal 
35 28 0.636282 0.000 0.912356 0.009 Lognorma; 
35 9 0.294098 0.000 0.657023 0.000 Lognormal 
35 35 0.758035 0.000 0.953533 0.168 Lognorma’ 
35 24 0.20416 0.000 0.606165 0.000 Lognorma 
35 10 0.204329 0.000 0.631399 0.000 Lognorma 
35 22 0.204736 0.000 0.793266 0.000 Lognorma 
35 35 0.474554 0.000 0.873319 0.001 Lognorma 
35 35 0.652154 0.000 0.934389 0.048 Lognorma 
35 2 0.470681 0.000 0.435148 0.000 Normal 
35 35 0.80336 0.000 0.944793 0.102 Lognorma 

Riskproj\bain’Bl SED-SW.xls 
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BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Sediment Analytical Results 

-- ~--. - - 

:1 

Units Chemical Pl-SD-4 Pl-SD-4 PI-SD-5 Pl-SD-5 PI-SD-6 Pl-SD-6 PI-SD-7 PI-SD-7 PI-SD-8 

~~______- ---______-______p-______p. 
I- I II-------------- 

__-__ 

Ilg!kg_lChromium ------ 1 18.1 1 12.5 1 6.6 
Iron _ ..-. 
Manganese 
Thallium 

18200 -----!- 
380 ---- 

_--- 
0.787- 

----- ~-- 
14.4 I 8.2 

.-----.--__. 
182 229 -- --- __----- 
I 00 7 00 -.I---p.I- __.. 
3i':6 20,/J --- 

*An italicized value indicates that the chemical was not delected. The reported value is 112 of the sample quantitation limit, 



BAINBRIDCE NAVAL TRAINING STATION 

Site I: Old Landfill 
Sediment Analytical Results 

III 

PI-SD-8 

765 --- 
165 

--is- 
165 --- 
765 --_ -_- 
165 __-- 
165 

21.9 

--- 
2590 ----- 
1 .oo -.--. -- 
0.49 ~--_ 
7.2 ~.- 

62801 ---- 
174 -- -- 

- 

j 

P 1 -SD-9 

47000 --- 
54000 --- 
74000 __-_ 
35000 --- 
55000 --_-_~ 
9100 __...-__ 
38000 _-_-_ 

1.7 

3210 
- - -  -  

1.40 
c_--- __ 

0.5 

I - -  

7.9 
9500 

PI-SD-9 PI-SD-I I IPl-SD-11 / I-SIj-2 
-_ 

r----P- 
I 

-. 
-. 

85 
---m-- 
120 
--i&3-- --- 

83 --- 
165 ---- 
165 -- 

- 
- 

7.7 
- 

1.7 p7-j-T 
- 

9145 9680 4780 - - ----___ 
- -0.56- 020 0.87 

05 
-+- --- 

--L----1-.. --ma- 
_ 41.4 

-___._- 
49.4 11.7 --- 

17300 115000 9650 - _-- --- --- 
152 5600 456 ~-- -----.- 

7.00 
--- 

I- 

7 00 ---__ -1 1.00 1.00 ------ -___ 
'I&S _ 29.3 680 -L- mL 

3545 ----- 
0.72 
0.81 

--in- 
9370 --- 

360 

1.7 1.7 .- 

7640 4910 --- --- 
1.40 1 IO --.------.L-w 
I#1 058 -- ---. __ *-!--.., 

19.3 33 -----A- 
24400 30100 we-- -__-- 

756 2290 --- 
1 .oo -Too- ---- -.. .--_ 

-A:3 19 9 .-LA 

i 

l-SD-7 

97 ----_ 
93 

--%0 --- 
49 

I_-__ 

93 __--. 
165 --- ---_ 
77 I_--_ 

1.7 --~ 

1455 -._-- 
1.80 

053 -!- __ 
12 -.--_ 

192000 --- -__ 
2725 I_--. 
7.00 _----__ 
24 2 p-L--. 

‘An italicized value indicates that the chemical was not de’-- *ted. The reported value is I/2 of the sample quantitation blit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Sediment Analytical Results 

I -SD-8 l-SD-9 l-SD-10 l-SD-11 l-SD-12 l-SD-13 l-SD-14 l-SD-15 l-SD-16 
-____---- - _____. I __--_ -~ _ -- -.. 

vo!L-~--.-.165?-- 560 ___ 165 750 - -__. 
420 165 165 620 ‘L?O----- -_--_- ______ 

240 550 165 50 880 
~--~ 67 IGO 165 165 290 __--__--- -- ~--- 

190 500 ---m-- 48 790 ---.-- --___._ 
-__- 35 60 165 165 110 -----____ -- __ 

120 280 765 165 440 
~.~ 

--~.---- --- 

1.7- 2.6 9.4 1.7 24 1.7 

-_ 
mg/kg Aluminum . .._ _. _- _ ..-.- . . . ..-. -. 
mglkg Arsenic -._____.- 
g-g/kg Beryllium 
mg/kg Chromium ._ _ ___- ---._-~-- 
&j/kg Iron _ _- _.-. 
mg/kg Manganese __ _ . - ___-.. ..__-_-____- 
mg/kg Thallium 
mdks _. Vanacli~m _... -__-__--_ 

*An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quanti:ation limit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Sediment Analytical Results 

I I 

--I - 

ualka BenzotalAnthracene 400 240 200 200 2 ?OO 
‘F 

-- 
200 -- 
200 

- -.-- ---. 
200 200 ----- 
200 200 - It-k -- 
200 200 
200 200 - 

I A--- I/ua/ka IDibenzola.hlAn!hracene 1 55 1. 165 I 200 I 201 

200 
290 --- H 200 
200 - --- 
200 -__ 
200 ---.- 

200 --~ 
200 --- 
200 

OHM-FC 

200 --- 
200 -- 
200 -- 
200 

Indeno(l,2,3 -cd)Pyrene --- 

c.J I 
P 

Ilma/ka IChromium e-.%?L-v- __.. - __--_-- 
mg/kg Iron . - _.-- 
mg/kg Manganese 
mglkg Thallium 
mg/kg *Vangdjum -- 

‘An italicized value indicates that the chemical was not de’ ‘ted. The reported value is l/2 of the sample quantitation ‘. Tit. 



BAINBRIDGE NAVAL TRAINING STATION 

2 

: 
Site 1: Old Landfill 

b Sediment Analytical Results Summary Statistics for Log Transformed Data 
a -_- 

Units Chemical 
- ____ -__--___ 
I 
__- 

!!g!!Sl. 
w’k9 - .- 
“c?hl - _- 
uolka 

No. of 
Values 

Land Source 
Std. Dev., “H” Lognormal cont. 

Average for Distrib. Max. Max. for 
n-l 0,_95 UCL Cone ____ Exceeded? RME Case --_-A--- ---A ~--~------ 

4 
- 2.759 

2 733 -2--. - 
2 879 --L-- 
2.644 t 

tk2iG-t Chlnrdane t- 
I  I  

1331 1 !=A1 34 I 
I  

3 IRfil R lRF+ftli fwn nnl hh 

rrlyrny_ ~iIIuIIIIuIII 
mglka Iran ..- _ ..-____.___ 
mglks Manganese 
-mlL.-a Th,ll;.,m 





BAINBRIDGE NAVAL TRAINING STATION 

c-l 
# 

U 

Site 1: Old Landfill 
Groundwater Analytical Results 

J-3 I I-GW-3 Units chemical 1-1 1 -GW+3 1 -GW-3 l-GW-3 I-GV 

--.---_.- 
---I -. --- ------- 

I 1 

liA..&L...I,..m r,L.le..:An. cl !ct ,t et-----F 

UY! k-- 
llglL _.. --__ 

u5YL .___ 

UN- .___ 

!sliL 
ug/r _-_- 

ig/L .___ 
ug/L 
ug/L -.- .-_I_ 
ug/L 

I 

-.__. ___ 
ug/L --. ___ 
us/L 

n 

I ----_--._ Iron -... - . . . . -... I 36600-l 51 37350 5.6 1 1 

2301 5j 51 5 5 5 5 c 

5. 5. 5 i 
0.5 -- m 
:ppj-+ 

I I I 

0.025 0.025 0.025 0.02: ----- 

____. ------ 
1 -GW-4 

5 

5 

0.02: 

3l _____ 
i --____ 

0.2: 

*An italicized value indicates that the chemical was not detected. The repot-ted value is 112 of the sample quantitation limit. 



BP,lNBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

Chemical l-GW-4 1-GW-4 1-GW-5 l-GW-5 1-GW-5 

ig/L 
Lg/L 
ug/L 
ug/L _ --.- 
UglL _-. .--..- 
ug/L 
ug/L -.--- 
ug/L .-- 
ug/L z-r.- 

Antimony ~_______ __ 
Arsenic __ -_ __.___~ 
Beryllium l __ _-__ .._._ -.- 
Cadmium -------- -- ----- ___.. _______..__.. 
Chromium 5 5 --3-l 
Iron 272 152 2’ ~_-- ___ -- - __ ..- 
Manganese ~~____ ~--. 260 ~-- 373 - 3; ._._ __-. ..- ~_ 
Nickel 20 20 _ ~.- 

__ 
-.- .-. 

1 1 CI .- Thallium _ _-.- .._- _-- 

-- 1 2-Dichloroathene 5 --T 3 3 4. .8 7’ 9 2 4 ..!--- ____ ___-- ----- _ _ ____-- .___-. 
?,2-Dich!@mpr_opane -_- 
Carbon disulfide ___ ____..___ ----___ Chlorobenzene 5 5 97 150 130 160 5 5 ~-~ --- 150 - ____-~~ 110 

5 5 5 5 5 5 
5. 5 5. 5 5 2 .-__- 

0.5 _--__-- - 

--- 
1 0.025 
I I- 

0.0 -_-- ---- 
I---- 

r italicized value indicates that the chemical was not deter* 4. The reported value is l/2 of the sample quantitation lit-t-” 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

p-/Chemical ?-GW-6 I-GW-6 I-GW-6 l-GW-6 I-GW-7 ?-GW-7 I-G\ill-7 I-GW-7 

I I I ___-- ~__ IL-I I I __-- .- .-.- - ug/L I 2-Dichloroethene 2 5 4 3 13 21 
____. I--.-*-- ~__~ 

uglL .__._____ 1,2-Dichloropropane ..__ -- .-.. ---- 1. - -_- -_-- _ 
uglL Carbon disulfide ~__ y______--.- u- C ___.__ hlorobenzene --_--- 5 5 5 5 5 5 

ug/L -. ---~ Chloroform _-_-_-a - _ 

ug/L ..___ Methylene . ..__ .__. --.-.---- chloride 
5 97 5 5 5 5 

~- ~--- US/L Trichloroethene _.________ -_-.- .--- -- 5 11 9 5. 4.5 7 
ug/L Vinylchloride oY5 0.5 0.5 .~-- _ _-____,---- _--- 

I 

II ug/L 
- ..,../I I -Ap 1 A-nirhlnrnh~n7~ne 

1glL - Arsenic ,__. ___--_ ------;- 
Rnnrll~~ Irn 

*An italicized value indicates that the chemical was not detected. The reported value is 112 of the sample quantitation timit 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

Chemical l-GW-8 1 -GW-8 1 -GW-8 I-GW-8 1 -GW-8 1 -GW-8 I-GW-9 I -GW-9 

ug/L 
7 ug/L 1,4-Dichlorobenzene 8 21 
8 ug/L Bis(2-ethyjhexyl)phthalate 5 5 ___ __-__ -.------- ---- - --- 

2.5t- 

T 5 
m- -.-_..-. - 

6580 I ----. .-- - 
11.2 -I- ---. - 

I 

1 

2.5 I_- __. 
4.1 ___- 

15200 ------ 
6080 --- 
14.8 

30 
1 ____. 

0.13 __-_ _ - 
2.5 __._-. 

5 -~.- 
4720 __. . ..- 
3300 ----- 

13 

m 

I 

I 2.5 i___- 
5 

I 
--__-. 

~- 

2.5 __--_ - 
5 .___- 

2270 __-. - 
2650 ----- 
13.7 

I  italicized value inciicates that the chemical was not detec ‘. The reported value is l/2 of the sample quantitation Iin-’ 



: . . 

BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

~~~z/Chemical I-GW-9 1-GW-9 l-GW-i01-GW-lO1-GW-101-GW-101-GW-?Ol-GW-101-GW-11l-GW-~~1 

I 

LyL - _~ 
uglL - .~ 
ug/L - _- 

I 
chlnrnhen;lene 

“An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quantitation limit, 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

Chemical I-GW-Ill-GW-11 I-GW-11 I-GW-11 l-GW-l2l-GW-12l-GV’J-l21-GW-121-GW-l2l-GW-12 

1 1-I ,II-Ap, 

‘S/L 1 _? ____ 2-Dichloroethene -.__---. .-- 5 5 - 5 41 2 4 5 4 4 45 - __-~~~ --- 
IgIL 1,2-Dichloropropane ! I 

- .m_ -  

q/L _. _- 

ii; 

us/L 

_ _-.-.----~~~ 
-I Chloroform - .._--- 

Methylene chloride I .‘I.-- ____ -_L._- -.---- 
Trichloroethene 

II-- ug/L I I I I I I I I 
II dJXrhlnrnhtm7ene 51 51 51 51 51 ,m/l 51 

z .....~_ --- 

__. Heptachlor _ __ _--- .-.- 

A ntimnnu “Y’ L .-___ !.Y!I!!!E! ‘I 
ug/L Arsenic _ ~---... 

, I  italicized value indicates that the chemical was not detec’ The reported value is l/2 of the sample quantitation lim 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analytical Results 

I... .-- 
IF:- ug!L 
uatL 

~..- 

I 

1 2-Dichloroethene ____ .eL--.- .~ -... - .--.-- 
1 IIUZL ..‘----...--.- 2-Dichloropropane .-- --. 
Carbon disulfide 

l-GW-131-GW-13 I-GW-13 1-GW-13 I-GW-131-GW-1 

Methylene chloride 

-ide .-- 

II .4-Dichlorobenzene 
IBist2-ethvlhexvhnhthalate I 

l Heptachlor .-- .--._.-. 
1 

;.e. -__ _-_--.--- 

q/L - _ Beryllium -_-- .-.-..- 
us/L Cadmium 
;gjL 

_--___._ 
Chromium 

UCJL Iron - - _. -.. 
IlllO/L IManaanese 

2.5 
241 

11400 ~ ---_ 
'260 
181 

7 

0.16 -~- 0.22 ~-- ___--- 
2.5 2.5 2.5 

13.2 8.5.---- 8.1 
7610 6220 8310 -- 

869 1020 1060 -- 
12.2 20 13.2 -. 

7 7 7 

*An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quantitation limit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site 1: Old Landfill 
Groundwater Analykk!.?ggg!t& Summary Statistics for LogTTcsformed Data _--_.___ ----. li---v.---T 

I I I I I I. _ - I 

II I I No. of 
Units Chemical Values I Average I Std. Dew, s I I Land “H” 

for I Lognormal 
UCL 

I 
n 

I 
In value 

I 
(In) I n-l I 0.95 I (ug/L) I (UglLj Exceeded.! (Us/L) I 

01 120.00 No 1 35E+Ol ---- -A-----_ ---- 
NAI lj&-I--- NA 100 NA 1 .OOE+OD - ---- 

I ‘kzYi/- 1,2-Dichloroethene 

lUY!L 1,2-Dichloropropane 
uglL Carbd~?%~lhde 

‘,I$L 
__.__ ---_.- Chlorobenzene 
_--_- q/L Chloroform 

$L 
__---_ 
Methfiene --_ chloride --- .-. 

uglL Trichloroethene 
- _ 
q/L !\/i$--~EhT~~~- . . 

I 
66 1.93 0.92 65i 2.199 1 'j$X+ 

0.00 NA r 
3 0.46 0.80 2. IO.43 -- 

65 
8 OlE+O2_ 4.00 Yes 4 OOE+OO I----. 

66 2.68 1.58 2.929 8,98E+Ol 355.00 No 8.98E+Ol 
4 0.35 O.Si5 3 6.307 2.24E+Ol 4.00 Yes 4.00E+OO ~ 

66 1.61 0.47 65 1.844 6.25E+OO 97.00 No 6.25E+CIO --. 
66 1.46 0.67 65 1.983 6.40E+OO 24.00 No 6.4OE+CO -- 
26 

-I 
-O.Sh- 0.35 

-I 
23 1.847 6.62E-01 2.80 6.62E-Gl ,------t---J+- 

q/L r--l uglL uglL - 
.___ ____ I_-----.--- 

Bis(2-ethylhexyl)phthalate 1 4-Dichlorobenzene _ .-- _- ~ 

-.L 
66 66 

1.94 
1.52 . 0.58 0.63. 65 65 1.923 1 .Q%z- 9.4 6.46E+OO 1 E+OO 2800 25.00 No No 

II 
!x!!L I I I I I I I I I I 
u!N- jHeptach& 661 -3.68 1 0.10 1 - 651 1.68 1 2.59E-02 1 0.06 1 No 1 2.59E-02 

Antimony - -----“‘-~‘- Arsenic -----: 
Betylllum _~ -- 
t?aimil tm 



BAINBRIDGE NAVAL TRAINING STATION 

Site 2: Fire Training Area 
Sediment Analytical Results 

-.~ 

PZ-SD-& P2-SD-8 2-SD-1 2-so-2 2-SD-3 

0.82 0.62 0.62 0.82 0.83 
0.22 0.38 0.24 

8070 3320 5450 6980 5890 
477 189 223 286 386 1 
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BAINBRIDGE NAVAL TRAINING STATION 

Site 2: Fire Training Area 
Soil Borings Analytical Results’ 

Uuits 

mg\kg 

w’kg 

mg!kg 

mg’k 

I 

Chemical I-GW-MU2 2-C W-9-SIUZA 2-N-l I.3 2-UH-2B 2-M-I-3B 2-UH-4A 2-BII-411 

Aluminum 5230 4330 6650 6610 6610 15700 15300 

Arsenic 0.20’ 0.51 o.202 0.20’ o.202 1.10 0.20* 

Iron 17700 16400 11600 10100 16400 16700 15900 

Manganese 159 214 341 107 638 118 118 ~ 

‘Data from 2-BH- I C and 2-BH-4C were not used because the depth (lo- 15 feet bgs) from which samples were collected makes 
exposure highly unlikely. 

? An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quantitatlon limit. 
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BAINBRIDGE NAVAL TRAlNlNG STATION 

Site2: Fire Training Area 
Groundwater Analytical Results 

I\ 
__~- -. 
!%‘C- I 1 1 2 2-Tetrachloroethane L .?-I-- ..-.. _.-. ~. .---_-..- 

.--_-. .---_ - 
Trichloroethene ----- 

uglL Benzo(a)pyrse --. - ------- 
C-J ug/L I Benzo(b)fluoranthene -___ --___ 
2 u$L 

GglL 
Benzo(Qftu_oranthene 

-I--- --- 

Chrysene --.__- --.- ___. - 
Ucl!LL .-_-- _.___ --_-_-_ _ Indeno(l,2,3cd)pyrene _-.__ 
ug/L Bis(2-ethylhexyl)phthalate ___-- __ .--_- .--_ 

ug/L Aldrin --_ ___ --- .~ 
ug/L Aluminum __.__ _..---___. -.-. 
ug/L Arsenic ---__ ----.._ uc?!L __-_ Beryllium -_-~_- ____ 
uglL Cadmium --_- -----. - /I I ug/L Chromium .__...__ -_-___-.-- 
ug/L Iron .__ .---___ 
uglL Manganes ,e --_.-_ ..--_--_-- I,----I!----.------ ug/L Thallium 
y@- ---___ Zinc 

2-GW-2 2-GW-2 2-GW-2 2-GW-2 2-GW-2 2-GW-2 2-GW-3 2-GW-3 

-. 

- 

--. 

2.5 
-- -.- 

2.5 2.5 0.24‘ 2.5 -. 
2.5 2.5 2.5 2.5 2.5 -- 

5 6 5 5 -. 
1 I= 8900 33600 33400 26400 ----. 3970 1880 1570 1580 

7 7 7 1 _- 
-2218 7.4 53:g-J 42.7 -1122 

2.5 2.5 
2.5 

5. 
219 
140 

7 

16:_2_ 

2.5 
2.5 -- 

5 
201 ___--. 

23 
7 

$j 

*An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quantitation limit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site2: Fire Trainkg Area 
Groundwater Analytical Results 

2-GW-3 2-GW-3 2-GW-3 2-GW-3 2-GW-4 2-GW-4 2-GW-4 

‘!i!!L!r 1 -.L I ,2,2-Tetrachloroethane _-----__--- 
ug/L Chloroform _ ___ __--.-_- 
ug/L Methylene chloride __.- .-___ -- 
ug/L Trichloroethene _ ~.---~- 
-__ 
u,.- , _, -.~ ..-.- ~~. a/L 114-Dichlorobenzene 

lu 

5 5 5 5 5 5 
5 5 5 5 16 5 
5 39. 2 5 5 5 

2 

I I I I I----- I 
Benzo(a)anthracene 
BenzoIabvrene l-----l .I 

ba/L IChrvsene I.L--- ---.I--. 
uglL _.-.__._ Indeno( 1 ,Z 3-cd)pyrene __ ._-.--_ __-?----- 

I-- I---- ug/L Bis(2-ethylhexyl)phthalate _--_- _. __- ._ _- --.-- __ 

uglL Aluminum --. .- - ..-.-- ---.--- 
ug/L Arsenic 
ug/L Beryllium _ -__- --- --_. 

40.1 5 15.7 
7 7 7 

n:wY: 

.n italicized value indicates that the chemical was not dete j. The reported value is I/2 of the sample quantitation lim 



BAINBRIDGE NAVAL TRAINING STATION 

Site2: Fire Training Area 
Groundwater Analytical Results 

Units Chemical 2-GW-4 2-GW-4 2-GW-5 2-GW-5 2-GW-5 2-GW-5 2-GW-5 ?-GW-5 

- 

1 - 

0.025 - , 

\\ug/L (Arsenlc I ‘-1 _ -I -“_I 

-__ - I 
-. 

..__- 
I@ 20.8, 97.4 47.Fl - _- -- -.. -;::---- 

*An ilalicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quanlitation limit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site2: Fire Training Area 
Groundwater Analytical Results 

‘Units Chemical 2-GW-8 2-GW-8 2-GW-8 2-GW-9 2-GW-9 2-GW-9 2-GW-10 2-GW-10 

____~ _-.-. - .--- 
~___- ug/L J ,I ,2,2-Tetrachloroethane ___-.__-___--.- 5 5 5 5 5 5 5 5 

- 
ug/L Chloroform 
--. 5. 5 5 5 3 5 5. 5 

_.-___.-- 
uglL 

Methylene chloride 5 5 5. 5 --- 5 5 5 5 
-.__-__. 
q/L 

.-‘r-‘- Trrchloroethene - ----. . _-- __--_..-.- 

ug/L __-.- ?,4-Dichtopbenzene -. _----__ ~- 
q/L Benzo(a)anthracene 1 _ _.___ __ .-__- ______ ---- 
ug/L Benzo(a)pyrene 2 2- _-___-_ 

3 3 CA ug/L _______ Benzo(b)fluoranthene ---- I ug/L Benzo(kJtuoranthene 2. 
z __p-m q/L Chwne 2 1 _- 

i.igjL- rndeno(1 --AL----- 2 3-cd)pyrene 2 - ~ 1 --- _____- __ __ .__.__ q/L ___ Bis(2-ethylhexfi)phthalate _______ ___ - - __----- 5 52 110 5 5 2 5. - 5 _- _ _. 
_-~ - 
uglL Aldrin 
-. ---I - -_ -.--. 
---.--~ ~.--____-- 

ug/L Aluminum 
UglL Arsenic __ __.--... 
uglL Beryllium 
ug/L Cadmium 
ug/L 

- ----..‘T”- 
Chromrum _ _. ___-- ____ -- 

q/L Iron -_-_---. .-- 
LglL 

_. .._. .--e-- 
Manganese ____ .____. ;-..-.-- 

ug/L Thalll’-‘m _.. . . . .._ -. .--_ -_-.. 
Uiji Zinc --. .=- __-_- -.-- 

4n italicized value indicates that the chemical was not detf jd. The reported value is l/2 of the sample quanfifafion Iin’ 



BAINBRIDGE NAVAL TRAINING STATION 

. 

Site2: Fire Training Area 
Groundwater Analytical Results 

Chemical 2:GW-10 2-GW-10 2-GW-I 0 2-GW-10 2-GW-11 2-GW-11 2-GW-I 1 2-GW- 11 

I---, 

I--- 
___._ ____~_.. ~~-. USC- I ,I ,2,2-Tetrachloroethane 

.~---- ug/L Chloroform 
_____ ___. --.-.-.-. 
ug/L Methylene chloride _--- -.- 
uglL Trichloroethene _ __-___----- 

ug/L 1,4-Dichlorobenzene 
ug/L Benzo(a)anthracene 

.~ _._____ -__------ 
GglL Benzo(a)pyrene ___. - ------ 
q/L Benzo(b)fluoranthene -___ ___ _____..__ -_ 
uglL Benzo(k)fluoranthene _ _-_-___------ 
uglL Chrysene 

--- 
ug/L --~ hdeno( 1,2,3-cd)pyrene 

__~ 
--- i%i~j~~~~hi~jp~ifii~ 
ug/L __ _____ -._ . ..-- -- _ 
____ ug/L Aldrin 
--. - -- 
-___ 

ug/L Aluminum _._ __ ___. -.-.-_-. __- ug/L Arsenic 
_ _ _ - 
uglL 

_ __ _ _ _ -.. - 
.__ 

Beryllrum ----- 
-.- UglL Cadmium 

___-_ .__ _-.-._ ,-‘P--- 
uglL Chromrum .._ __ ____ - _--- uglL -- Iron 
- ug/L Manganese 

__--__ 
--- -- 

@L Thallium .__ .__ __... -...__ 
Us/L ,Zinc e-- 

I __~_ 1 
5 5 5 5 5 5 5 5 
5. 5. 5 5. 16- s 5. 3 -- 
5 5 5- 5 5 3 5 5 

--- 

-- ___... - 
~~ 

3.5 5- 1 . ..- 5 5 5 9 5 - - - 

0.025 0.025 0.025 - 0.025 0.025 0.025 0.025 0.025 -__ __-_.. - ..__ _-_.___-- 
I 

1575 5340 3000 --. 118 7 -1 1 1 
2.5 0.48 2.5 2.5 
2.5 2.5 2.5 2.5. 
7.8 24.4. 93’ .5 

4105 12200 7490 268 
69.4 149 85.5 ,8.9 

1 1 1 1. 

52.d 88.3 77.6 ?_.I- 

*An italicized value indicates that the chemical was not detected. The reported value is 112 of the sample quantitation limit. 



BAINBRIDGE NAVAL TRAINING STATION 

Site2: Fire Training Area 
Groundwater Analytical Results 

Units Chemical 

-.-d 

2-GW-11 2-GW-11 2-GW-12 2-GW-12 2-GW-12 2-GW-12 2-GW-12 2-GW-12 

U~!L- .-L’ 1 1 2,2-Tetrachloroethane - 5 5 6 6 a 7 6 5 
lu_S!LL Chloroform -. --__ 5 5 5 5 5 5 5 5 
ug/L Methylene chloride 5. 5. 5 - 5 5 5 16 -. 5 
Ug/L 

_ ___- ------ 
- Trichlcroethene 

ug/L 1 4-Dichlorobenrene ___ ~-L----..---- 
ug/L - Benzo(a)anthracene _--- _--_- 

~Q!L Benzo(aJyrene 
ug/L Benzo(b)fluoranthene -- 

CJ I %a-.- Benzo(k)fluoranthene --- 
2 q/L 

UglL 
Ch-e 

--_-- Indeno(l,2,3-cd)pyrene _____ __-__ 
lJg/L Bis(2-ethylhey$p_hthalate 3 4 5. 5 5 1 3 ‘ _- 

ug/L Aldrin 0.025 
I 

I 0.025 1 0.025 0.025 0.0251 0.025.) 0.0251 0.02: 

I  

75.7 --. 
7 7 1 1 

2.5 2.5 2.5 2.5 
2.5 2.5 2.5. 2.5 
-. 5 5 s 2.9 

781 567 314 209 
3080 2760 56.6 47 

7 7 7 7 
B.7- mt39 25x 15.2 

\n italicized value indicates that the chemical was not dete d. The reported value is l/2 of the sample quantitation fin. 



BAINBRIDGE NAVAL TRAINING STATION 

Site2: Fire Training Area 
Groundwater Analytical Results 

I- 

Units Chemical 
I 

2-GW-13 2-GW-13 2-GW-13 2-GW-13 2-GW-13 2-GW-13 

119/L -I- 1 1,2,2Tetrachloroethane 5 5 5 5 5 .5 -____ 
ug/L Chloroform 5. 5 5. 5 5 5, ---________ 
ug/L MethJene chloride 5 5 5 2 100 5 -~ 
ug/L Trichloroethene .- 

ug/L 1,4-Dichlorobenzene -- __---- 
ug/L Benzo(a)anthracene _ -- --- 
ug/L Benza(a)pyrene 
ug/L Benza(b)fluoranthene 

-2 
LJ 

ug/L Benrk)fluoranthene 
ii& 

_- _--~--. 
ul _ Chene _._ .---- 

ug/L Indeno( 1,2,3-cd)pyrene - 
~ - ~-~~--.------- -- 

__ _ -____ -___- ~ ____---- ----____ - -_- .-.- 
ug/L Bis(2ethylhexyl)phthalate 5 5 5 5 1 5 ____-. -. -- ____ 

ug/L Aldrin 0.025 0.025 0.025 0.025 0.025 0.025 ___. .~~~ _~.____ 

*An italicized value indicates that the chemical was not detected. The reported value is l/2 of the sample quantitation limit. 
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K Estimation of Dermal Absorption 
from Water 

,I~CD7171/RCl3~7.VZR~~W-DI K-l 

recycled paper 



K-2 



The following procedures for estimating dcrmal absorption (DA) of chemicals art taken 

from EPA’s Dermal Exposure Assessment Principles and Applications (EPA 1992c). 

K. 1 Estimating DA for lnorganics 

A steady-state approach is used to estimate the dermal absorption of inorganics from 

water: 

DA = KpCJevent 

where 

DA = Dose absorbed per unit area per event (mg/cm*-event) 

% = Permeability coefficient from water (cm/hr) 

cw = Concentration of chemical in water (mg/cm3) 

t event = Duration of event (hr) 

K, for inorganics is assumed to be 0.00 1 cm/hr, a default value that is based on the 

dermal absorption of water. To evaluate dermal exposure from showering, the UCL concentra- 

tion of the chemical was used for C,, and t,vent was assumed to be 0.25 hour for the reasonable 

maximum exposure (RME) case as recommended (EPA 1992c). 

K.2 Estimating DA for Organics 

DA for organics is estimated using a nonsteady-state approach, which more realistically 

reflects exposures for short contact times in which steady state often is not reached, and which 

accounts for continued exposure to chemicals stored in skin lipids after the actual exposure 

event. 

One of two equations is used to calculate DA, depending on the time needed for the 

chemical’s absorption to reach steady state (t*) relative to the exposure event time (t,,,.& 

Jf Lent < t*, then. 

where 

T = lag time at the stratum comeurn (hr). 

recycled paper 
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If tevent > t*, then: 

where 

B of the permeability 
coefficients of the chemical in the stratum corneum and viable epidermis to its 
flux through the skin (unitless). 

B, t. and K, are chemical-specific parameters. The dermal guidance describes their 

calculation and lists chemical-specific values in Table 5-8 in EPA 1992c. Table K-l of this 

appendix summarizes the B, K, Kp, and t* values from Table 5-8 and other chemical-specific 

values used in the calculation of DA (MW and IogK,, from Table K-7 in EPA 1992c) along 

with the final DA results for the COPCs in groundwater at the Bainbridge NTC sites. 
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Table K-l 

CALCULATION OF DERMAL ABSORPTION FROM WATER CALCULATION OF DERMAL ABSORPTION FROM WATER 

I I I I. I Site 1 Site 1 I Site 2 Site 2 

T T 1+ 1+ C,” C,” DA DA c c \Y \Y DA DA 
M\V M\V hK,, hK,, O1r) O1r) (W (W (n,g/cn13) (n,g/cn13) (mghn2-event) (mghn2-event) (n1g/an3) (n1g/an3) (mglctn*-event) (mglctn*-event) 

lnorganics 

4hminum - - 0.001 - - - N NC 1.5E-3 3.758-7 

Anhony - - 0.001 - - - 3.0lE-5 7.52E-9 N NC 

Arsenic - - 0.001 - - - 1.04E-6 2.60E-10 1.13E-6 2.82B-10 

Beryllium - - 0.001 - - - 2.59E-7 6.488-l 1 3. IOE-6 7.758-10 

Cadinium - - 0.001 - - - 2SlE-6 6.27E-10 2.66E-6 6.658-10 

Chromium - - 0.001 - - - 7.65E-6 I .91E-9 7.57E-6 I X98-9 

Iron - - 0.001 - - - 2.45E-2 6.12E-6 7.92E-2 1.98E-5 

Manganese - - 0.001 - - - 6.97 E-3 1.74E-6 5.58-3 1.378-6 

Nickel - - 0.001 - - - 1.968-5 4.90E-9 N NC 

Thallium 

Zinc 

Organics 

- - 0.001 - - - I .04E-6 2.60E-10 I .OOE-6 2.50E-10 

- - 0.001 - - - N NC 2.JIE-2 6.028-6 

Al&in 365 3.01 0.0016 0.10 15 36 N NC 2.75E-8 2.358-10 

Ileplacl~lur 373.5 4.27 0.01 I 1.9 17 94 2.59~.8 1.62~~9 N NC 

I ,4-Dichlorobenzene 147 3.39 0.062 0.25 0.69 3.3 9.75E-6 6.948-7 l.OE-6 7.12E-8 

Benzo(a)anthracene 228.: 5.66 6.81 46 2.2 10 N NC I.OE-6 I .66&6 

Benzo(a)pyrene 250 6.10 1.2 I30 2.9 14 N NC 2,OE-6 5.65E-6 

Key at end of table. 



Page 2 of 2 

Table K-l 

CALCULATION OF DERMAL ABSORPTION FROM WATER 

M\V MKw 

t* 
m) 

Site 1 Site 2 

C,” DA Cl” DA 
(n1g/crn3) (mg/rm2-event) (mg&) (mg/em2-event) 

Benzo(b)fluoranlhene 252.3 6. I2 I .2 130 3.0 14 N NC 3.OE-6 8.628-6 

Benzo(k)fluoranrhene 252.3 6. I2 1.2 I30 3.0 I4 N NC 2.OE-6 5.748-6 

Chqsene 228.3 5.66 0.81 46 2.2 10 N NC 2.08-6 3.328-6 

Indeno(t .2.3-cd)pyrene 276.3 6.58 I.9 380 4.2 20 N NC 2.OE-6 1.08E-5 

Bis(?-erhythexgt)phthata~e 390.6 5.11 0.033 I3 21 too 6.46E-6 I .35E-6 6.39E-6 1.33E-6 

I ,1,?,2-Tetrachloroelllalir 167.9 2.39 0.009 0.025 0.93 2.2 N NC 5.25E-6 6.3E-8 

I .2-Dichloroethene 

I ,2-Dichtoropropane 

Carbon disutfide 

Chlcrobenzene 

96.9 1.86 

II3 2.00 

80 2.24 

112.6 2.84 

Chtcroform 1 119.4 I 1.97 

0.01 0.0072 0.34 0.82 1.35E-5 l.O9E-7 N NC 

0.01 0.01 0.43 1.0 I .OE-6 9.06&9 N NC 

0.024 0.017 0.27 0.65 4 .OE-6 6.898-8 N NC 

0.04 I 0.069 0.43 1.0 8.988-S 3.34E-6 N NC 

0.0089 0.0093 0.47 I.1 4 .OE-6 3.37E-8 5.64E-6 4.768-R 

1 1 1 1 1 1 1 1 I-- ~ Methylene cbtoride 84.9 I.25 0.0045 O@t8 0.29 0.70 6.258-6 2.09E-8 7.988-6 I 2.618-a 

‘~ric~~toroethenz 131.4 2.42 0.016 0.026 0.55 I.3 6.408-6 l.O5E-7 I .97E-6 3.23E-8 

Vinyl chloride 62.5 1.36 0.0073 0.0023 0.21 0.50 6.628-7 3.06E-9 N NC 

Key: 

N = Not a COW. 
NC = Not calculated. 



_, ,., ........... ............. ......... .... ........ 

L Shower Volatilization Model 

L-l 



L-2 



This appendix includes a copy of “lnhalation Esposure to Volatile Organic Contami- 

nants in the Shower” (Foster and Chrostowski 1987). which describes the shower volatilization 

model. A spreadsheet version of the model, supplied by EPA Region III, was used to do the 

volatilization modeling for the risk assessment of the Bainbridge NTC sites, Printouts from the 

spreadsheets shovvin, 11 the equations, input values, and results for Site I (Old Landfill) and Site 2 

(Fire Training Area) have also been included in this appendix. Note that the variable “D” in the 

spreadsheet corresponds to the variable “Einh” in the inhalation esposure equation presented in 

Table 5-20 of the Human Health Risk Assessment. 
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lNll7001K:IlON 

Ortr \ht PJI\ Ieu ytlrl. Ihc poltnllrl lrporlrncc ol Inhr\r\lon 
:,po,urt, lo rolr\\\t orqm\t thtmltrll IVCCs) lhrouph Iht VII of con\ra\nr\td 
hou,thold rc\tr supptltr ha% bttn rtcognlttd. 
VOl*\l\llt. 

Out lo lhrlr llrong Itndtncy lo 
VDc\ prt!tnt \n \hP ra\tf l Y bt rtrd\ly rcltrsrd lnlo \ndoor rlr 

,I 1 ltrul 
I rod~ng.~~ . 

of choutrlnp. brlhln9. d\Shti&thlng. Irundtrlng. and 
2 Strtrrl rt%tbrthtf% hrrr rlrtady conr\udtd Ihat lnhrlr\\on 

tapotucts lo volrl\lt tc~ountic rt\tr%td dutlng lypltrl ua\tr u~t 
WY bt ~1 largt 1% 01 lrfgtf \hrn tlPO\urtr lrcmurler lngtl\\on. 
Of prrllrul8r concrrn lo hums htrllh 1s Iht poltnllal /or tltvrltd W 
tepo,urts lo occur in Iht tonllntd rprtt of \ht rhourr. Dt\rl\td t=plr\crl 
dtlc on lht Itrtls of WC% rtltr\td lnlo Ihortr rota tlr brt, houtvtr 
ltbrlt. \+I Andtlua 4-d hl) tOl\t~gut$, tr\y\ng M) ttptrlmtnlr condu;\td 
dlIn9 \rlthlorotlhyltnt md th\orofore In a tctltd-&un &dtl Ihou#r, (r4 
rtcponclblt {or lht bu\L. 0f \ht dr\r thrl 8ra curr(ntly cvclltblr. 

~apw~rt radtllng @&Y pr0*\dt lht btct l trns of tr\\rr\lng \nhrla\\m 
ttpo~urts lo VCCs uhllt shoutrlng. Such modtllng can be rJl\drttP lo J 
l\=l\td clttnl a\ PrtStn\ uc\ng Adtllrm’a dr\r md rlll bt lurlbtr rr\\dr\td 
In lht fulurr rllh rhrltrtr rtllrblt dtlr bet- rvrllrbl~. 

Ih8 purport or Ihls prprr II lo tlprnd on prcrlous rorh la wh\rh w 
It~tloptd a dynamic rodtl for \ht bthrvlor of WCI In shoutr vr(tr.4 In 
Ihlc pbptr wt prtctnl 4 mdcl \hJ\ cs\ltilts tapolurtl lo WCs In \ht shoutr, 
m\b rhllc showtrlnp tnd rlltr the thoutr hrc bttn \urntd off. Iht mdtl b&r 
jttn pro9fmwd utlng Hlcro#oll C rnd II run on an 1811 K. 
‘un. Including dr\c Inpul. ltltr Ittr \htn ant l lnu(e. 

IYpl~tllY 1 mdtl 

PrtllOul t(fOrtr IO ttllult tIDOLUr0 lo Vo(, \n \ht rhortr hrrt ctlltd 
upon Iht ,Iwlt c~,urpllon Ihal , 
tltd~rd Into air \t.q.. 40-100x\. i 

trlrln ptrctnlrgc ol VLX In utltr II 

Ivv(ol<hti. 
**es Our mdtl. unltkt \ht prtrlou) 

(4ktI lnlo 4ctOunl rlny Or lht vrrlablt frtlors lhrl lnflutntt \ht 
tlttrt 01 WCC Iroll rr\rr rnd thtlr subsrqutnl bulldup In lhowtr row rlr. 
ht ~lntllr rodtl prtrtnltd In lhlf paper r\llulri VOC clr tonctnlrcllons rnd 
ht rignlludt of thmlctl tlpo%urt% for Ihr durctlon ol taporurt. 

II llKxO1aY 

Inhrltllon tnpo%urtc \o WC% art wdtltd by tt\\mr\\nq \ht trlt of 
he-ltrl ~tltccr Inlo Ihr rlr (9rntrrllon rrlr), lhr buIldup (showtr on) bnd 

Itcay l~hortr ollJ cl VLXIa \n lhowtr rooa rlr &nd \ht qurnll\y of rltbotnt 
o(t lnhrltd rh\\t Iht thoutr 1% both on rnd iff. 

l,llullon of lht rrlt of VW rtlcctt lnlo Iht tlr II brltd “PM 1151 
nd llrltI’19 tdrp\rl\or, ol Iht Iw-Illa pas-II 
111th ha& been dttrtlbrd \n our prtvloui prptr. B 

uld a$) lrrnslrr lhrory 
Iht Iwo-lllm boundtry 

htory pcorldtr lht btrls lor trllullnp lht ovtr~ll ~((5 lrrnrfcr cotfflcltnl 
L,) lor ccch VUC 01 \n\trtr\ actordIn \a \ht lollowln9 tqucllon: 

rhtrt 

Kl - II/k\ 0 RllNrp)-\ 

81.0 I 

II) 

;1 - OrtraIl US% lrrntltr totlllclrnl \cn/hr) 
- Htnry’f L&u Con,lrn\ (aim-.)/rot r J.&Al 

RI - 2.411 -2 Ih-dlmolt (9&I conr\rn or 8.2.10-5 
9 

G?--- 
J\n-9 Iml-,: 

kg 

\lmS rb,olu\c tt~ptrrlurt 01 29) K). 
- par-f\\m UII \ftnrftr cOti\\c\?n\ \calhr\. tnd 

kl - Ilquld-film UII lrrnlltr totlflcltnl Icrlhr). 

tquallon I dtstrlbts Ihr USI Irrnsftr rrlt of a torpound kl rn r\r-rritr 
ln\crfrct whtrc dl\(utlon u\ bt llrltcd by bolh Ilquld- tad p&r-phrtt 
rrrll bncta. 
\110- I 

for lo%\ VOCI. houtvtr, rlth Htnry’s 1,; C&,l8nls grcrltr lhrr 
a\~- 

rtrlslrnct. TO 
]Iro\-K. us\ trcnaltr \r I\dltd by only l\quld-phrrt 

lyplctl vrlucr of kl (10 cmlhr\ tnd h 
been utrurtd lor (0 

\J.MO rmlhr), rhlth hart 

VOC-sptclflc rrluts 1 
rnd HzO, rt~ptrllrt\y, LIP bt u\td Lo trlluit 99 

or Ihtsc prrtrclt~s: 

~glvocI - k9\H201\ IO;~WV&O~‘~ I21 

‘l\VOCI - kl\C02Il44/MiV~IO,5 t I 

rhtrt 

M - 4lt:UlJf Utl$tl (13141). 

Iht l o% lrrnsltr cotlllcltnl. K(. I\ td]ulltd lo \ht thortr rrltr 
Ireptrrlurt. I J(cordlng ID b st*l-rep\ricrl equtllon dtrtloptd lo 
t11lm1t Iht t I itcl ol ltaptrrlurt on orlqtn uir-lrrnifrr rrlr:\\ 

K,l - K~\I\y,ll,p,i-o~~ 1’ 

vhtrt 

Kbl - tdjulltd ovrrrll 1411 Irtntlcr totllltltnl ltrlhr). 

‘I - 
‘, 

rtllbrtllon ucltr lty~trrlurt of CL \tl, 
. thowtr waltr Ilrgtrtlurt \I\, 

PI b,lti v\%co,llr rl I\ I(P), and 

Ps - rr\tr rlltolll~ tl I, ICP). 

Iht conctnlrrllon Irtrln9 lht $hwtr dropltl. Cud, II obltlntd Ircr rn 
\nltprr\td rr\t tqrr\\on bb,td on A rc,c-brlrntt rpprocth: 

C ud - CrO\l-rrp(.K,\l,ILOdl) I 
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I *her* 
uhtrt 

Inhtrtlll ln couJliOn 5 1% Iht JssurpllOn lhrl lht tbourr waltr Is 
l”-N,lJlt~~ ‘,bIJyqrC9Jltd \niO droplrlc Of V#UJl #iZt &nd IhJl VOlJtlttZJllO,, 

ofcurb Itoa tJth dropltl only brIeen Ihr Ilu II L$ raltr%td froi Ihe shovrr 
htrd unlll ll.laprCis Ihr %hOuer bolloa. In rtrllly. Ihe rhoar urlrr *III 
d\lJy~JltgJlr lnlu droplrlr Of dlrftrtnl dltultrl &hd *Ill &l&O &gg\our&\r 
In10 tJy#fl JL II tunb Over Ihr $ho*trlng lndlvldurl bad 1 
tUtfJtb$. Ihc UJCI prrtunIrd In 1h11 prdar dot& not 7 

dllc actrby 
trkn rto rctourt 

rO)JlilirJliUn lit* Ibt,t ‘non-droptti’ rlr-urltr sur/rctc. m~1)y of uklch 
bnrrtrst Ihc rr~ldcnct Ilrt durlq uhlth rol~llltzrllcw could o(tur (rtltllrt 
IU JCI tmimptdr4 dtopltl). la rddll\on. lhls doi dorm rol trllult tbc 
JJJIIIo~JI vulrlll~~tllon ffoa vtltr as II drrlar lroa Iht shortr boltor. 
V~l~lllll~ll~~ from *Jltr tunnlng over t ShoerIng \ndlv\durk rrd drrtalaq 
ltom the thoucr bollw uy. howtvtr, contr\bulc r\gn\flcJnlly lo ovrrcll VCC 
111 con<tntrtllunr In Ihc Ihuutr.l2 fly not tJklnq \nlo Jc(oun1 
~ol~l~lllJllon (101 alw rrnnlng down n(Jtby surfrcrs and lht rhowtrlaq 
IIIIIIW~JUJ~ JIIJ dlJln\ng IrM Ihr shoutr bo(loa, our mode\ 1s u)rt Il~r\y 10 
ullJI,lrr(lwlr IhJn uvrrtrllulr Indoor VOC tlr tonctolrrllonr rnd capoiurcs. 

11~ Vti q~rJlion rJlt In the )ho*tr rooa. 5. cm thtn bc tJlculJl8d by 
I~IV rtprl iun: 

Z 
= 
', A r(=vlt cm-boa Indow c\r pollullon rodtl ~JI urtd lo t,llult VOC rlr 
7 ~OflCt,lttJttOnl 111 Iht rhowrc room. 
5: 

Ihlr mdti CJm-8 bt raprttrtd J% J 

f 
dllftrtnllrl tquJttun dt%CfIbing IhC trlt of thrngc of \ht Indoor pollulrnl 
tonttnlrrllon ullb lime: 

5 
3 
2 
2 llc,1111 . .wc, * I Ill 

I 
- lrdoor VK rlr conctnlr (Ion (p3/m’i, Jnd 
- Jlr cIChJngt rtlc (mln- t ). 

lhlc lndoof Jlr model J,,“H, t,,5tJnIJntOUl l Isl0q Or Ihr Jhorrf r- 
clr Jrld no chtaltrl dctay of VoCi onct lhty Jrt rtlrrrrd In10 IhJ Indoor (1, 
II Is I!Ltly, homtrtr. lhrl Jlr ronrrnlrrllon~ of WCs VIII bo h!QhJr 
Lwtd\Jlrly Jd)ctrnl lo \At $houtr sprry (1.r.. ullhln Iha \ndlvlduhl’k 
brlrlhlng lent) IhJn In lhe rtsl of lh, Lhow rooa. Al & fatull. Iht rod) 
uy undtrt%tluLc lahJlJllon trpo,urts during rhowtrlng by rtrw\ng 8 
rorpltltly l \atl \rdwc em~l~ormenl. Btrru>t lodtl\ng lbb I*cro4a\rl 
r~porura due lo shourrlng only Ir Iht fotur of lh\c prptr. It II alto J$~UB 

IhJl Ihe lnlllrl WX rlr tonctnlrrllon Indoors btfor& /ha shortr It lutntd 
Is ztro (1.t.. ihtrt 810 RO olhtr &ourctl of m8 conlrlbullng lo lndoof JI 
pollulrrl lawtILt. 

C,lO - (511)(1 - ctpf-IllI) for I 1 0, 
end 

C,(I) - (SlR)(crpfRoIt -I)trp(-Ill) lot I , 0‘ 

rhrrr 

C,(l) - Indoor rlr VCf conctnlrJllon rl Ilu 1 (rpla'). 

4 . shou,r durrllon Ialn). And 
1 - IIH (mln). 

lhc lnhrlrllon rrpolurm ptr lhwlr trn lhtn be crlculrlmd Jtrordlng lo lhe 
rqurtlon: 

[Inh - tvr/(W,(la6)l jil CJ(l)dl 

*hart 

$nh . lnhrlrllon ragorurr ptr shortr (uJlkgl%hsrtr). 
M rrnlllJllor rJtr Olmln), 
- tidy wlghl (kg). Jnd 
- lolrl burrl!on la %houtr fmm Imln). 

c 
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(i”h - c”rrtSll;,~H,~R,~l~brl( D, - III . t&-RD,)/R) 

IO< Iht durrllon of Lhr Ihovtr. b”d JI: 

[Inh - (vr)(s)/[lBH)(n)(1ob)j. 

(D, . trpt-AO~)IR - tapIRtO, - D,,I/R) 
i 

lo1 bath Iht durrllon Or lht IhOutf Jnd lhr diriii\@? 1" tht rOOll Jfltr tht 

thortr II lulntd off. ‘. 

Ky)[L ApspLICAIICM I. CWARlSOn Hllll ~XPtlltiLYIAl ltsulls 

lb, Only taptrlmtnlrl JJlJ currtnlly rvrlltblt Jnd sufflc tnlly d ttllto to 
tpply In our adtl htrt bttn drrtloprd by Andtlun tt Jl. 1 I lIpor ralrl 
dJLJ prtrtalrd by Ihtr, rJtJJrch.rs for Irlchloror~hyltnt (ICC) rJrJ lapul 
ln(o gut mdrl (Irbl4 I) lo prtdlcl indoor Jlr toncrnlrrllonr Jnd lo t~mptre 
Iht$t rllh IhJ U4luctd Irv@ll. I lgurr I shows IhJt our rodtl’, rrllult~ of 
TV, (onttmtrrllon~ t-Jr. frrotrbly rllh Andtlrrn’c rr~ull~ for both LhJ 
bulldup Jad JtcJy of tpncrntrrtlooi In lhortr ro0m Jlr. 
cll9hlly uadtrprodltll indoor rlr ConCtnlrJl~onl. 

IhO boar1 oalf 
lhl1 dlfftrcntr II WI 

lurprllln9 Once th0 mdtl dot8 not. JI hi1 bttr drrcrlbtd. IJkr Into rcrwnt 
rOtJltttlJtthl fra uJt8r Jfltr tt hJl lqJClRd 01 netrb lUtfJC0~ Or II It 
drrlnc firm Iht shortr bollcw. lhlr cmlrlron ~1~0 Ind ctltr 1 lhrl lor tb0rl 
t~posurr prrlods (t.q.. Iti1 lhl” 20 l lnulccl. IhJ rodtltd Jlr CCMtentrJtt~t 
l y 4ppfOblWt6 JCtV41 .UU.f~~I!~llO~~ qUliC Utlt. 

m.ML APrLICAlIOW II. Sln~lllVllY of AIO Cmc~wlrullws 10 lllPu1 PAIWUICRS 

IO dtltcmlnr lht ltnllllvtly Of Our modtl 10 I~VtrJl l~orlrnt Input 
ptrcr*ltrl, mr trralntd lht thrnqck In trlluttd rlr tonctr.trJlloac Jl~otlrltd 
91th dllltrtnl Jlt tmthrngt rJtt%. short, wJttr concrntrJtl&~, Jnd utltr 
Itrytrrlurt,. 
Colhtrn tl ~1.' 

Mt fotustd on fmly ont VOC. ICC. In lhls mdrl JppllcJllon. 
t%llulc thJ\ II uny Js ZIZ.000 Jnd 128,ooO Indlvldurlt la 

1ht Unlttd sltltl uy bJ usl1-19 )ubllc rtltr $upplltr conltlnlng )l&2Il vyll 
rlld )10-IO cqfl ICI. ct,pctLlrtly. 
Ihtc. t,tlu\tl. 

IO UtJ our rctulll twtr’JblJ uI\L 

15 pgll. 
ut r!twd Iti shourr uJtor conctnlrJllon~ Df 15 yg/l Jnd 

Ihret rlr )IthJnqt rJlt1. 0.5. 1.0. Jnb 1.5 h -1, utrJ usrd lo 
Il-“ltlt It4ky. t”trJqt. Jnd llphl howi. ftlpJtllrtly. 1 Iht chtnqtl In I 

air tO”ct”ltAllO”% Js$OtlJltd wllh four Ihowtr wtltr IJm#trJlurtl, IS’, 40’. 
IS’, a”d M’C. ut,t J110 JvJluJled. IJblJ II 11~11 LhJ vrluc~ of Iht lnpul 
prrcotltrl uitd LO dtrtlop Iha lnforullm prtttnltd la IhIs ~ta$lllrlly 
rnJly5ls (Ilqurtr II 4nd Ill). 

Ilgurc II llluclrrl~l Iht tffttlc of thtn9ln) rlr tathJngt rrltl and ICC 
vrltr cOactblrrllon% m ICI (Ir conctnlrJllon( In Iht rhowtr rooe. ‘AI 
taptcttd. prtdltltd Indoor rlr tonctnlrrllonc ore hlghly rtnslllrt lo wrltr 

onctntrrllon,. Ityurt II thou\ IhJt 11 lht wrltr conttntrtllon lntrtrlts 
1101 IS pgll (0 ?5 rpll IA frc\or of flrt), tlr tonctnlrrlloni allo 
nncrtr,t by rboul b frllor of Ilvt 
-oc,t,,t, licm 0.5 hr.1 lo 0 

r mart. At Iht rlr esthrnqt rrlt 
I Shr- . Inmar rlr conctnlrtllonr Art 

figure III $hor$ lhc Imprcl lhrl dllftrtnl %howr wtltr ItwtrJturrl 
htre on Indoor Jlr conctnlrrllonr. As rJltr Itmptrrlure Intrtr~ts. prtdltll 
rlr tonctnlrrllonr Incrtrlt. Afltr tht shortr hJi bttn On for 44 l Inutcc, 
tvtry 5-C Intrtrst In w trr ttrgtrJlurt lncrtritc Indoor ICC rlr Itrtli bl 

I tpproaluttly 0.00 y/m _ for thorltr shortr durrtlonc. hovevtc. Iht tfllcl 
of thrnglng ltmptrrlurt II It!% promouncrd. vlth avtry 5-C Intrtrlo In MII~I 
ItrptfJtUrt lntrtrllnq InJo r 
Jl 20 l lnult! Jnd 0.02 mgIm 9 

Jlr cmctntrrl~anl by Jpprotlulrly 0.01 ag/m 
tl IO l lnutrr. 

Ihrst rts~ll~ Indlclit IhJt lht eodtl pretrnlrd In Ihlc prptr bthrr,l 
ttptcltd; II prtdlcll lhrl Indwr Jlr Itvtlc Incr Js).Jt rrlor (onctn~rrllo 
Intrtrlt. Jlr rathrnqt rtlts dttrtrst. Jnd wrltr 1 t~trJlutJ% Ii~Crttlt. Ih 
tffecll of chrnglnq Ihtic VJrlJbltl bttoa lntrtrllngly leporlrnt ullh IIU 
Jfltr lht shout1 hJ% bttn lurntd on. llortvtr. lor chart thowtr durrllons 
(t.q., 111s thrn 20 mtnultl). rrltr conctntrrtlon Jpptrrl to hrrc b prtrltr 
lmprcl on Indoor tlr ltvtlt lhrn Jlr etthrngi rJlJ or rrltr ttm0orJturJ. I 
Jddlllw. IhJ lrcrtrtc In Jlr conctnlrrllon rllh llu JppIJrl to bo 
JpprOa\attly Ilntrr for short lhorrr durrllont. 

KXICL )sPLICAIION Ill. CCWARAIIVC RISK ASSCSSMCNI 

In ordtr lo J~llute poltnllrl huun KK lnhtlrllon rtposvrtr and rl~~ 

:1~1:“%~::“~G,~ll:~~l!l¶ our aodtl to IlvJ VKI thrl hrrc btta found In u 
ICt. chloroform. Irtrrthlororlhyltno. rlnyl 

chlorldc. J”d Dmzcnc. Brnttnr rnd vlnyl thlorldt LIII bttn cltctlfltd b: 
JI Croup A trfclnogtni-hwn crrtlnogtn~ brtrd on rdtqurlr rrl0rnct irw 
human rludltr. IhJ rtulnlng Ihrtt ChtmlcJls hrvr btcn tlrtrlfltd 1) CI, 
crrclrmqtni-probrblc huun crrclnogtns brrtd On Intdkqutlt rrldtntt Irl 
human r1udlrs Jnd Jdtqurlr rvldtnct from Jnlul &tudlts.. Iwo plJuslblo 
ttpOlurJ lC,nJ,lOl WJrO tfJluJltd. Ihc two rctntrlot dlfltr rllh rttptc! 
IhrrJ VJriJblOl: ubltr c0nctnlrJtlon. shortr durrllon. tnd Jlr tatbrnge 
rrtc. for tht lower bound tlposurt rctnrrla. lhr rJtlr tonctnlrJllon. she 
QufJl\O 
I.5 hr‘ va 

and rlr JtcbJngJ rrto wtrJ Jlsuud to bt I5 rg/l. IO l Inut@l. II 
, rJ$pJctlvtly. for thJ upprr bwnd Jtpo~uro IcJnJrlo. IhJ vrlw 

for Ihtlt IhrJJ vJtlJblml wtrJ J\I~J~ to bc I5 pgll. IS l \nutJt. Jnb 
. 0.5 Rr‘ , rtrpJtllroly. Irble Ill ~uplrlztt the Input prrrultr~ uitd In 

lhll torgtrrllvt risk JlOIlHnk. Ihtsr rrposurr tctnrrloc J.t tltJrly PO* 
rpplltrblt lo Jll haul md lndlvldurl$, bul Ihty Jrt probrbly rtprlrtnllll 
of condlllonl hJt BJI 01111 tn LO-J hwt In lhti Unlltd Slrlo~. 

fl9ure IV caprr81 lho trtlulrd orpo~urr~ lo, IhJ flvr as. Iht 
prtdltltd tlpo%urt% for Iht Upprf bound tapolurJ Ictntrlo Jr, Jpprosl”ltl; 
orrltr of ugnlludo lrrqrf thrn tht taposurll for lhJ lowtr bound ttpoturt 
sitnrilo. Iht ltrqtsl rlpo~urtl tro pftdltltd 10, vinyl thlorldt. Iht vOC 
rllh thr lrcqttl lttnry’r LJr Contlrnl tnd IOW~II ~ltrultr rrlghl. Ire e,, 
lrr9ttt trpo!urrs Jr8 prtdltltd for btnztnr, J ihrmlctl rlIh Iha ntnt 1ml1 
=olttultr wlghl bul tht ittond sulltst Htnry’j LJu Contlrnl. Aolh of 1111 
cht*lcJl-!pttlllc prrtrlrri trt I=porttnt ftclorr rfftcllng trposurr. :hl 
fl9urt tllo Iho* lhtl t~polurtl rtctlvtd o-tr rn rlwmd flvt l lnult ptllo 
1” Ihc shortr loom rlltr lht Ihovtr hri bttr lurntd off trJ rlwct as IAIQ~ 
t#polurtr rrttlvtd rhlla chortrlng lor 10 or I5 l ln,,lJl. 

r- 
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Ihv r\rkt rt~aclrttd with tnhrllng VKt In Iht ihowvr far Ihr Iw 
,.po,urr ,crntrloc ,r, torgrrrd In \rbl. Y IO lhr rl,kt J,,oci4lrd vllh 
\nqr\\lon ot t,p rrttc 4t lh \4u vrttr canctr~rAtlanc (1% vqll and 
I5 roll). II It lrpartrnl to retoqnlrr thrt rll Ihr Hys cr&lurttd vvcept 
chlorafor= err Loft oottnt bv )nq?tllOn thJa br inh&\J\\0rt. In cr\tu\,\\na 

rltkt ;rnqv ltm tha I~U ordgr o ’ ugnlludr &I tha llr(l4lrtlon rttkt ta 
~Ppro.\ulrly lw oFdrr$ ol n~#“ilud@ grt&t@r \hIa ILa \rbbl&t\Oa tltks. for 
a~rwla. \ha rlrtr rrtoclrted ullh log4tlloa ot chlorolor~ In drInkIn 
&,I vrrrnttrllv ~hv I&W at lha ,ltka Atto<\rtrd ullh ~blor~lora laba I 

u\ar 
rtloc\ Ir _ _ _ . _ , _ 

ih; thowr 1001. Co; viny\ th,lDF\bD. Ihr \ag.,t\oa rl,k, rrr-rboul tm0 ord#r, 
of dgniludr grartmr tbtn tht lrhrlrtlon rltkc. Ilw, lot \hr Ipoclrlc short, 
vmpoturr scenrr\ot rvrlucltd \A IhIS ~~ar4tlvo rllt bsrab~url, tba 
trtlut,d ,11&c ctrotl~ttd ulth Ihr lnbrlrllor of WCs Ir lb. ,hourr rocn uy 
br o l&rye AS lbr rltk\ ~rcoc\rtrd ullh VOC lngatlloa, dapmllrg oa tbc 
prt\ltulrr ctw~crl. 

Su+ullY AM0 ccuClUSlcwS 

A klnellc modal vhlch c&n br Utrd to trlluta lnhrlrllom l ~oaturms to 
VOCI In lh( ~h.uver. both whllb rhowlng cnitltr, tbr share, ki17bcva turnra 
011. h4s bar* prrrtnled In lhls pcprr. leh&l(tlon rrpoturtt la Vocs &ra 
tidel~d by rrl\ul\ng \hc rrle of KX ra\trrr Irm m&tar lnlo r\r. lhr bul\duP 
(thouer on) rnd decry (show oil) of KTt Ir t&w mom rlr, rna the ’ 
qurnllly ol c\rborne MXs \ahrl~O rb\lo Ihc rhoutr \i bolb 01 rnd off. 

Ihr modrl u&t vrlldrlc r\\b one rtl of tvparlurltl drtr for 1CC 
~rtrtnl<d by Andtluh 41 Ji. t Iha rr#dlclrd rlr <o~<rnlrrl\onr tow&red 

c: chrnqtr In shower *r\rr contcn\rrtlor rnd rlr rrchrnga rt\~,~but. Ir 
3 
r 

tO-$IlfiSM. ittl l~RIitiV0 10 CtUtlg@I in *AtOr tt~0,J\U,#. 

Pa\(ntlrl rlrkt rrtoclrled u\\h Inhrlrllon la rhovtr ~OOI rlr or Ilva 
KXc th4l hrvo brcr UIIUF~O In U.S. drlnklrg u&tar suppi\c~ u81# a,tlu\rd 
for tw plrurlblr rrporurc rttnrrlot. 
cctwad I IS ygll *r\or 

Ihr lowtr bound rrp4rurr tconcrlo 

I 
onctn\r&\\oa. 1 IO n lnulr rhourr, rnQ rn,,\r 

c-thmqr rJ\e Of I.5 hr- . Ihr upprr bound rrporurr rcrarrlo rclwtd 4 
15 pg/l rltr conttntrrtlon, I IS l \nulr thoutr. rnd 80 tlr crcbingr rtlr of 

0.5 hr -1. All olhtr lnpul rrrlrbIe$. e~repl lhorr lbrl 418 rhtrlc~l 
cpcclfl~. rare held tonttrnf. Ihc rapoturcc tnd ercetl llfe~lu clnctr rlrkt 
t~tluted for thr upper bound e~pawfe rcvnrr\o -*Fe rppro~l~trly an@ acQtr 
01 rrgnllude grrrlrr lhtn Ihr e~po~u18~ rnd rlskc rrllrrtt4 lor Iht lorrr 
bound srporucr cc~nrtlo. (*(to uPPer bound llf9t\* (4nctr rlskc utra 
hlyhr\t (or thlorofacm. rrnglng ,,oI 2110-5 la InlO- 1 for Ihr lout, bouc\d 

4 upper bmnd rrpo~urc ~rrnrrior. rcspcttlvtly. 

i 

rtlltil;d Inhrltllon rl;kI In Ihv ~how~r~rooa u@ra aqul*rlrnt to thr rllkc 
rtsoclrltd wllh lngctlloa for Chloroform, but v@re Lro ord8rl of ugnlludc 
lover Ih~a Ihe lngosllon ~lskr for rlnyl thlorld#. 

artad an lh\\ rnr\yr\c, WC wdr\ cm br bpp\\rb \o rtt\ut* \ohrlr\\ 
8vPolvral to wcxt In lhOW8f room tlr. lhc aPeI htr bars vrlldtlrd wit), M 
181 of r~ptrlmnlrl \aborrlory datk ln th\t p&per. but rddltlon~l drt,. 
~rFlltulrFl~ rolltrttd In lhr ha-+. II Froulrvd to conduct h mra th.ortioh 

lhr (ulhors would Ilk@ to lhrnk J&y furtm for hit rwlru of Iho 
unu~crlpl rnd Ihr ICl-Clcocnl word procctilng 8lrfl for lyplng the decor 

NOTE lo EDITOR8 
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- -.-_--. - ..-__-. 
Input Plrrmctrr 
. _.- -_--- 

AndtlrJn’$ drlr: 

VJ lut 

0.1 Ilmlr 
0.25 ” 
0.5 srcb 
o.fKls l ~lrln 
0.1 .’ 
55 8In 
55 ala 

Holrtulrr vrlghl III gleol 
Hcnry’l lru Coc4citnl I.0 I w-2 JtS-.lhO\-l. 
kltr rlrturiry 0.6lfb cp 

. -- . - --_ .- _ - 
r 
I JHersurtd range 1.500-2.900 pqll. 

0 bntrtulcll rrnqt o.zs-0.85 bet. 

IV 



5 -3 lllpul ftrrultr flqurt II flqurr III 

-- 

Ch~mlcrl ICC ICI 
Holrculrr urlqhl Ill ql 

-!' 
111 ql 

Henry’, LAW CMIlrnt 1.0110- ,tceJ/mol-K 5' l.o#lo- r1m-•~lml-K 
Ihodr ual8r conrrn- IS. IS poll 15 )19/l 

I- 
I 

Shower urlrr flcu rrtt 
Oroplrl dlrrrltr 
Oroplat drop Llu 
Air rlchtnqr ,410 
IhOU~l ,008 rlr v0lu-e 
Ihor~r durrllon 
Ourrllon In rooa rftrr 

shower turned elf 
_ .._. ._--- ------ 

45-c 

0.596 cp 

IO Ilmln 
Iw 
2 Itc 
0.5 1.0. 
b .I 
60 aln 
60 l ln 

----- 

15’. 40’. 15’. WC 

I.5 hr-1 

O.ll94. 0.6529. 0.5996, 
0.5460 cp 

IO Ilmlr 
I- 
t l8C 
I.0 lw-1 
b 81 
60 ala 
60 8In 

a.0 - 

1.8 - 

I.8 - 

1.4 - 

II - 

L y 
40 Bo 

on cn 

Ih4 (mu84) 

II 



ll-42.b 

Itblc Ill. lnpul Parrrclrrs for Cwpbrtllv~ RlrL Aisetrrnt of [~polucc 10 
I\rr vo\~l\\c Orgrn\c Chem\cr\r \3 Sharer Pm A\r 

Input Ptrrultr 

___- 
VblUC 

Chrmltrl (HJnry'b LJu ConilJnl. 
mltrulJr vtlg~t) 

StMnltr urttr co4lcJntrJt\om 

Shourr urlar tcqwrturr 
)(rtJr rlscotlly 

' Sbourr q JtJr flw rrle 
Oroplrl dltwltr 
Dropltl drop llu 
Air eltbmge IJll 

Shoutr rooa Jlr rolw 
Sboutr durrtloa 

Durrtlon In roam Jlltr lhcwrr Ir 
IurnJd off 

Vtntllrtloa rrla 
Inbrlrtloa Jbtorpllon ftclor 
Body utl9hl 
CJnctr potency fJctor for lnhrlr 

ItPA wlghl of JrldrncJ c\Jtr\ 
CJPIM for rrrrlaogmlc tfftcl 

llon 
II- 
ilA 

Chlorof 
1 

rm (ItI g/m\. 1.8\8\0-) 
rlr-m /ml-K) 

\JiiJth\o'iJlhi\ n, (161 plr~l. 
Z.ba\O -I s Jh-0 /ml-K1 

lrlchloro lhyltnf (111 plml. 
I .CI lo- !  Jtr-• /ml-Kl 

Vlnyl c lorldr (61 g/m\. tl.ZalOM1 
!I  Jltm Iml-Kl 

7Sm&1\ tupp,r-bound rcenrrlo\ 
I5 pull t\ouJr bound sctnJr\o\ 
45-c (116 K\ 
0.59) cp 
10 Ilm\n 
Im 
2 set 
0.5 hr-l lupplr bound rrtnrr\o\ 
1.5 hr-l (Iowtr bound rrJnJr\o\ 
b .) 
I!8 rln (upper bound stmrrlo) 
10 ala tlourr bound rctarrlo) 

5 mln . 

I5 Ilmln 
I .o 
10 kg 
Btnzrn~-2.b~10-2 h9lkgld,y)- Irl 
Ch\orofora-l.la\O-2 tb9lkpl Jy\-l 
IrlrJchlororlh~lJnr-l.Ia\O- P 

I 

(qltgldJy)- IO21 
Irlchlororthy!~nc-4.6*\0-' 

2 

‘IAl - humn crrclnogtn brsrd on JdtquJlt evldtncr from human %Iudlei, 
IBZl - plobtbla hrvrn trfclnogtn bdctd on IntdtquJlJ avldrncr lror huun 
rtudltr Jnd &IJpUJlJ tv\Otnca from Jn\u\ Lludlct. 



Table IV. Urltlre Rlst Assrirrrnt for Inlutrtim of Fire 
Volrtllr Orqmic Camunds In Sharer 1oa Atr 

Ixcrrr Llfrtht Cancw 
Exoosurr (q/tqldryP Rllk 

Clnctr Pttmcy 
Law 6ound uoorr Jod 

Scmrrtob Sonrrloc 
rrctor for Inhrlftla lmtr Eound Upoct bound 

(rpltqlery)’ ScmrtoP Scrnrrloc 

Etnrtnr 
Ch1orofora 
T8rrachlorwthylrno Tr\thlorwthylrm 
Vfnyl cnlarldr 

z.z~sle 6110-6 6x10-5 
I.J6rI@ 

2.261104 
l.JJ~lD-J zlia-5 2x10-’ 

l.73rlo-4 1.75r1lY' 3110-J 3r10-6 
1.17rlQ.1 I.J9rlU-3 '- 9rla-7 9110-6 
2.4JZlOJ Z.s0~10-' 6x10-6 6x10-5 

Jk~su~~ onr rhar per day over I l&par lifttlw. 

blowf-c~lr srmrrio: JUtrr concmttrtbt? - IS rq/!. JC!I 0’1.s hrl. l(klnutr shcrrr. Jnd 
5 minutes In Ihwtr mm rfttr shomr off. Str hblc 111 for rll tnput wrmtttr rrluts. 

%~~r-cur sctnrrio: Uttr conctntratlon - IS ug/l. lch I 0-S hrl, lkfnute Mcwtr. ~4 
5 dnut8t In sb-tr tam rfttr shatr off. Str Trblr 111 for &!I lnput DarUttef'Taluel. 
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a7-41.b 

__.- . -  . - . .  _ _- -1 .  - -  

Rbngc of C~ctts LIftlIne Canctr Rlikta 

Chtrl‘rl Inhtlatlonb 
_ _ _ _ _ .;. - _. - . 

Itnctnt 6alo-6 - 6110-5 2110-5 - 1.10-4 
Chloroform 
1tlrcthlorotlhyl;nt 

2110-5 - IrIO-4 3110-5 - 2.10-4 
2110-S - ltl0-4 

ltl~blorotlhyltnr 5110-a - !tl0-5 
Vlnyl Chlarldt IrIO-1 - 1110-J 

_ . _. - . . - . - 

tlouer vtlur In rrnpr 4ttuuf urltr tonctrlrrllo* l I5 Pgll; upptr 
vrlur In ccngt 4tw41 w4lrr toncrnlr4llocl . IS pgll. 

bA,suus one IO- or I)-•lnulr shorrr prr day for 4 J&ye&r l\ftl\w. 
Ortrllcd caposurr condlllonr Art show la lrbla III. 

‘AIIWI In9c~lIw1 of 2 Illrrr ol wltr ptr dry over A 7O-yatr Ilf4llw. 

r- 
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: 

I. Andtlun. J.B. Huwn t.po,urt IO volrlllr hrloytnrltd organ\‘ rhtmlcrl 
\n Indoor md ouldoar rlr. Ln~Ht&llherr~p. bZ:)l1-ll0 (1985). 

1. 5hthrlr. A.I. A Wulll-Roult fmpolurc AIwrsmtnl lo Chtmlcrlly- 
Conlmlntltd Drlnklng )crltr and Htrllh Slgnlflcrncr ullh [qhtrli M 
C.atollnt. Prcptrtd for Htlnt Dtprrlunt of Invlronuntrl Proltcllon. 
krctu of Htrllh. Mint Otp4rlunt of Hwn Strvlctr. Jtnurry l9li. 

I. Prlthrrd. H.M.. rnd Ctttll, 1.f. An ttllulr of populrtlon rlpo,u~,& d 
lo radon In public wrier supplltr In It@ ar)b ol)cou~toa. l#a&s. 
v u:599-606 (1911). 

* h 
4. Colhtrn. C.I.. Conlgllo. W.A.. tnd W~CUI. H.1. Itchnlqurt for Ihe 

Attttiunt of Ctrcltoqtnlc 1111 lo lha U.S. Popul&tlon Out to C~lpol~~ 
frm Stircltd VoltIll Orgtnlc Coqounds frm Drlrklng Utltr via lht 

U.!. [rvlknunt41 Pr~letlloa Anoncy. 
In cltlon lrhrltllon tnQ Dtrul Roultl. Offltt of Drl*llng tt4tmr, 

IPA 5101%1s001. 1985. 

5. Sy-8. K.C. Appro~lullon of Iht lnhtlatloa mporurr to rolrtllr orp,, 
chralcrls from rhortrlrq rllh contrmlntltd Lout&Id rrlac. ?relrnlc 
4t Ihr I9fb krrlc8n Soclely of Clrll [nplncart Annurl Mtllng. 
ktloa. Ntrrchuttttr. Octobtr 21-11, 1966. 

1. Andtlun. 1.1. lnhtlrtlqn oapwurc In Ihe hou to volrtllc orptnlc 
contulnrntr ol drltilng urlrr. Irl,. il:4ll-wJ (191: 

7. Illhop. 1.1,. lorenun. K.O., tnd Ptltl. 0.0. An (~posurc-RItk A$I~II~ 
for Brnztne In Shcwr Air. IOU Jmriey Dtprrlunll ol Wttllh tnd 
Inrlromtrl Prottcllon. Prrttnltd rl thr Amrlcrn Public Wgnlth 
Attoclrtlm hnucl Meting, lornbtr 1984. ' 

1. folltr. S.Ai., and Chroslorkhl. P.C. Inltgrrlrd Hpucthold [mpo~urc l&d. 
for USC of lap wttr Conlcalaalod vlth Voltlllr Orprnlc Chmlcrl~. 
PIpar 16-12.1. Prrtenlmd al lhr 79lb hnnutl AKA bbtallng. 
Hlnntrpollr. Mlnntrolt. Junt 22-21, 1986. 

9. LII,. P.S.. rhd Ilrltr, P.G. llun of gas08 bcrob~ lht rlr-arr lnlrrlr 
u&hl ~:IIl.I&4 (1910. 

IO. Lywn. W.J.. Ioohl. I4.f.. rnd loionblrll. D.H. 
Proptrly Ittlullor Htlhodt: tnvlrowntrl B 
CWpOUdI. tkctrrr-nlll. Inc. 1982. 

II. O'Connor. 0.1.. tnd (kbblnt. Ii. Ihr wthanlcs 
sIrour. JJmlt_Lna,Dlr., ASCI 82:5Ab (I 
Hcltr and Ma~lowcltr lratlunl. Chrpltr 4: 
HtGrrr-nlll, Inc. 19)). 

H&ndbooh of Chemlctl 
thrvlor ol Orgtnlc * 

of rrtrrrllon In nrlurc 
95b). In Sthrotdrr. I 
ki Irrnrftr. 

111 19 



DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Center - Old Landfill 

INHALATION EXPOSURE: FOSTER AND CHROSTOWSKI SHOWER MODEL 

EQUATIONS: 

kg=kHxSQRT(MWH/MW) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CMRIR) 
kH = kg FOR WATER (CMIHR: 3000) 
MW H = MOLEC. WT. FOR WATER (G/MOL: 18) 
MW = MOLECUIAR WT. (GIMOL) 

kl=kCxSORT(MWCIMW) 

kl = l/QUID-FILM MASS TRANSFER COEFFICIENT (CMMR) 
kC = kl FOR CARBON DIOXIDE (CMIHR: 20) 
MW C = MOLEC. WT. FOR CARE. DIOXIDE (GIMOL: 44) 

KL=lI[(lIkl)+((RxT)I(Hxkg))] 

KL = MASS TRANSFER COEFFICIENT (CMRIR) 
R = GAS CONSTANT (ATM MS/MO1 K: 8.2E-5) 
T  = ABSOLUTE TEMP. (K: 293) 
H = HENRYS LAW CONSTANT (ATM hl3hIOL) 

KaL = ADJUSTEd OVERALL MASS TRANS. COEFF. (CM/liR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. (K) 
Ul = WATER VISCOSITY AT Tl (CP) 
US = WATER VISCOSITY AT TS (CP) 

CWD=CxCFx(1-EXP[(-KaLxts)l(60xd)J) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TIME ts (UG/L) 
C = CONCENTRATION IN WATER (MGR) 
CF = CONVERSION FACTOR (UGIMG: lE3). 
1s = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CWDxFRISV 

S = INDOOR VOC GENERATION RATE (UGA431MIN) 
FR = SHOWER FLOW RATE (LIMIN) 
SV = SHOWER ROOM AIR VOLUME (M3) 

D=[(VRxS)I(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (UMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (ININ) 

0 = Ds + ((EXP(-Ra x M)) I Ra] - [(EXP(Ra x (Ds-Dt))) / Ra] 

Ds = DURATION OF SHOWER (MIN) 

rccyclcd paper L-15 



DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Center - Old LandfJl 

INPUTS: 

Tl 
TS 
Ul 
us 
d 
tS 

FR 
sv 
Ds 
Dt 
Ra 

293 VR 14 
318 BW 70 

1.002 EF 350 
0.596 ED 30 

1 AT-NC 10950 
2 AT-C 25550 

20 
6 

15 Q 2.78371 

20 
0.01667 

CHEMICAL i C (MG/L) 1 MW 1 H 1 ka 1 kl 1 KL 1 KaL I CWD 1 S / D 

)2 IN/A I 0) 01 01 
Al 01 0 

04 
,. 

n 

17.453051 
nf 

L 0.357668 
11.68675 1 

i I 0.019187 1 6.4E-07 I 

=I -i 0.000308 
n ,  I  __“&-I‘. ,  I . “ “& ,  V” * “ ”  I  . a . “ . .  ,  1 , . “ . “ . , “ 1 . . . 1 .  “ ,  “ ,  ", 1 

Tkdli, *Pm I 1FJl'll I IN/A IN/A IN/A I nl nl nl n 
I  I . c . , I I Y I I .  I  .b “ ”  ,  .  .  .  .  .  . - . .  .  . _ . .  .  !  

15.2621; I 2.55197; 
t  1 

Tnchloroethene I 6.4E-031 131.4 { l.O3E-02 1 1110.35 1 11.57334 1 11.29863 8.50659; 1 0.00028; 
Vinyl Chlonde 1 6.62E-04 I 62.5 ) 2.70E-02 ) 1609.969 1 16.78094 I 16.62673 22.45935 ( 0.348869 1.162898 ) 0.000039 

4 0 0 01 0 
L- ~~ I I I INIA nl nl n 
f 

I ..,, . ‘N/A 1’ IN/A 0 “ ,  VI I  

t 

I I I I INIA .“I. Ih I. J/A IN/A 0 Ill “. ni 
0; 

l-l 
N/A N/A IN/A 0 01 01 
N/A NI’ 

n I.,,1 ,Nlfi / 
I 

. ../ 
Ui 

.,. I 
VI 

n/ 
Vi 

P.4 
UI 

N/A ‘A 

N/A ,li 

IN/A , . . . ,  .  I nl 
“ !  

nl 
“ I  

nl 
-1 

nr 1 

I IN/A ,. . I nl 

Oi 
l-l “I nl -, i-t 

p/A (N/A IN/A 
J 

I pi 01 0 
I I I IN/A IN/A IN/A 01 01 01 0 

ni nl nl n 
I 

I ..,, . ,.-,, . . . . . . I 
I I I IN/A IN/A IN/A 

I INIA IN/A IN/A I ;I; 
I 

ii/ 
-1 -8 

I ._.. . . . . 01 0 
-- . I I I (N/A (N/A 1 N/A I Oi 01 01 0 

I I (N/A IN/A INIA I nl nl nl n 
, ,  . , I  I  , . . , ,  .  I  !  

IN/A (N/A ;;I OYI il 6 
(N/A IN/A 3; 01 O! 0 
IN/A IN/A I Ill fll 01 cl 

I I I (N/A 

1 IN/A 

t  

. . , . I  . . , I  I  l..,, .  
I  ,  v, 

I  IN/A (N/A @A 01 01 i il 

I I I I (N/A IN/A IN/A 01 01 0 0 
I I IN/A IN/A INIA I at 01 0 cl 

4 1 N/A I 01 - , 01 or I 0 
P IN/A nl 01 01 0 

fll 01 0 

I ,. --. 
I I I IN/A 

INA ii::. ,._... -8 
I N/A N/A IN/A 01 

!  N/A N/A IN/A 0 it 
I N/A N/A IN/A 0 nl 

I IN/A N/A (N/A 0 - I 
L I IN/A N/A /N/A 01 01 

oi 7 
0 
n 

L-16 
e 



DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Center - Old Landfill 
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DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Center - Fire Training Area 

INHALATlON EXPOSURE: FOSTER AND CHROSTOWSKI SHOWER MODEL 

EQUATIONS: 

kg= kHxSQRT(MWHIMVV) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CMIHR) 
kH = kg FOR WATER (CMIHR: 3000) 
MW H = MOLEC. WT. FOR WATER (GIMOL: 18) 
MW = MOLECULAR WT. (GIMOL) 

kl=kCxSQRT(MWCIMWj 

kl = LIQUID-FILM MASS TRANSFER COEFFICIENT (CMMR) 
kC = hl FOR CARBON DIOXIDE (CMfl IR: 20) 
MW C = MOLEC. WT. FOR CARB. DIOXIDE (GIMOL: 44) 

KL = 1 I [ (1 I kl) + ((R x T) I (H x kg)) ] 

KL = MASS TRANSFER COEFFICIENT (CMMR) 
R = GAS CONSTANT (ATM M3M4OL K: 8.2E-5) 
T  = ABSOLUTE TEMP. (K: 293) 
Ii = HENRY’S LAW CONSTANT (ATM M3A4OL) 

KaL = KL I SORT [ (Tl x US) I (TS x Ul) ] 

KaL = ADJUSTED OVERALL MASS TRANS. COEFF. (CMRIR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. fK) 
Ul = WATER VISCOSITY AT Tl’(tiP) 
US = WATER VISCOSIM AT TS (CP) 

CWD=CxCFx(l-EXP[(-KaLxts)1(60xd)]) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TfME 1s (UGR) 
C = CONCENTRATION IN WATER (MGR) 
CF - CONVERSION FACTOR (UGIMG: 1 E3) 
ts = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CwDxFRISV 

S = INDOOR VOC GENERATION RATE (lJGhl3hlIN) 
FR = SHOWER FLOW RATE (L/MIN) 
SV = SHOWER ROOM AIR VOLUME (M3) 

D=[(VRxS)/(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (LiMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (1IMIN) 

Q = 0s + [(EXP(-Ra x Dt)) I Ra] - [(EXP(Ra x (OS-M))) I Ra] 

Ds = DURATION OF SHOWER (MIN) 
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DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Center - Fire Training Area 
INPUTS: 
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DRINKING WATER EXPOSURE 
SITE: Bainbridge Naval Training Canter - Fire Training Area 
RISKS 
CHEMICAL I D 1 RFD !  CSF ( HQ ( CR 

TOTALSflNHALATlON 2.7E02 7.DE-05 
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This appendix contains health effects summaries for chemicals of potential conccm 

(COPCs) at the Bainbridge NTC Sites. These summaries provide information on: 

l The occurrence and behavior of the COPCs in the environment; 

. Potential exposure mechanisms and advcrsc health effects that could 
result from exposure; and 

. The basis and reliability of the quantitative toxicological indices for 
the COPCs. 

In most cases, the information in the summaries is drawn from the Public Health 

Statement in the Toxicological Profile or the Fact Sheet for the chemical, prepared by the 

Agency for Toxic Substances and Disease Registry (ATSDR). Information on the basis and 

reliability of the toxicological indices for the COPCs generally is from the chemicals’ IRIS 

files, from the HEAST, or from,EPA’s National Center for Environmental Assessment 

(NCEA), which was formerly called Environmental Criteria and Assessment Office (ECAO). 

Aldrin 

Aldrin is a structured man-made chemical that was used extensively as an agricultural 

pesticide for over 20 years until its use was suspended by the United States Department of 

Agriculture (USDA) in 1970. Use of aldrin to control termites continued until 1987, when the 

manufacturer voluntarily canceled the registration. 

Although some aldrin could be found in environmental media, most previously 

released aldrin has probably been degraded to dieldrin. Dieldrin persists in the environment 

and can be found tightly bound to soils and sediment. It is not expected to leach to 

groundwaters. Plants can take up dieldrin from soil, and fish and livestock can accumulate 

high concentrations through the food chain. 

The health effects associated with aldrin and dieldrin are similar. Both can be 

absorbed into the body through skin contact, ingestion, and inhalation. The most likely route 

of human exposure is through eating contaminated food. Foods most likely to be contaminated 

include fish, shellfish, root crops, meat, and dairy products. 

Human poisoning from aldrin is characterized by major involuntary muscle convul- 

sions or kidney damage that can be fatal. Other effects include lack of coordination, headache, 

dizziness, and gastrointestinal disturbances. 

Animal studies show effects of aldrin on the nervous system and kidneys to be sunilar 

to the effects in humans. In addition, exposure to aldrin has resulted in increases in liver 



enzymes and liver weight, decreased immune response, and high mortality in nursing rat pups. 

It is unknown whether exposed humans have similar health effects. Liver damage is the critical 

or most sensitive effect in animals according to EPA. The oral RfD for aldrin, 36.05 mg/kg- 

day, as derived from the LOAEL from a rat chronic feeding study of applying an uncertainty 

factor of 1,000 to account for use of a LOAEL rather than a NOAEL, interspecies extrapola- 

tion, and human variability. Confidence in the RfD is rated medium. 

Aldrin is a carcinogen in mice, with the liver being the site of increased tumor 

incidence. However, it is not known if aldrin is human carcinogens. Aldrin is classified under 

Group B2, probable human carcinogens, by EPA. An oral SF and inhalation unit risk have 

been derived for aldrin based on liver tumors in mice exposed to aldrin in their diet. Confi- 

dcncc in the data is good as adequate numbers of animals were exposed for a large proportion 

of their lifetime. Slope factors calculated from three data sets from two independent assays 

were within a factor of 2. 

Aluminum 

Aluminum is a naturally occurring, silver-white, flexible metal that is always found in 

the earth in combination with other elements. Aluminum is used in cooking utensils, appli- 

ances, and building materials. In combination with other substances, aluminum is an ingredient 

in such everyday items as antacids and antiperspirants. 

Limited amounts of aluminum can be found in natural waters, drinking water, and air. 

It makes up approximately 8 pcrccnt of the earth’s crust; however, higher concentrations may 

exist in soil surrounding waste sites associated with industries such as coal combustion and 

aluminum mining and smelting. 

Very little aluminum enters the body through the skin or the lungs, and the small 

amount that might enter the bloodstream through the stomach is quickly eliminated. Some 

people may get skin rashes from aluminum in antiperspirants, and factory workers who breathe 

in large amounts of aluminum dust can have lung problems such as coughing or changes that 

show up in chest x-rays. Because it is minimally absorbed through the gastrointestinal tract 

(GI), aluminum has long been regarded as nontoxic. Human and animal studies have shown 

that elevated levels of aluminum in the body may be toxic to the central nervous, skeletal, and 

hematological systems; however, these effects have been observed mainly under conditions in 

which the GI tract has been bypassed (e.g., intravenously). People with Alzheimer’s disease 

have higher than normal levels of aluminum associated with lesions in their brain tissue, hut 
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there is insufficient evidence to conclude that aluminum causes this disease. In general, 

exposure to aluminum is usually not considered harmful to humans. 

Oral doses of aluminum have been shown tu iuduce neurobehavioral effects in adult 

mice and in their developing offspring. Developmental effects (neurobehavioral deficits, 

decreased body weight, and possibly skeletal abnurmalitics) in the offspring of mice were 

identified as the most sensitive toxicity endpoint. A provisional oral RfD for aluminum of 

1 mg/kg-day is derived by applying to the LOAEL a total uncertainty factor of 100 to account 

for use of a LOAEL rather than a NOAEL, interspecies extrapolation, and human population 

variability. Confidence in tie RfD is low because of limitations in the data base. The RfD is 

based on conservative data (i.e., ingestion of soluble aluminum compounds). 

No cases of cancer have been attributed to aluminum exposure. The EPA has placed 

aluminum in Group D (not classifiable as to carcinogenicity in humans). 

Antimony 

Antimony is a naturally occurring element that can be found at very low levels in air, 

soil, food, and.water. Much of the antimony in the environment is bound tightly to dust, soil, 

and rocks. Antimony is used industrially in metal alloys and for producing fireproofing 

chemicals, ceramics, glassware, and pigments. It also has been used medicinally as an anti- 

parasitic agent. 

Antimony can enter the body by absorption from the gastrointestinal tract following 

ingestion ot food or water containing it, or by absurphn fiorn the lungs after inhalation. 

People may be exposed to high levels of antimony in dust if they live near antimony mines or 

processing companies. Ingestion of high doses of antimony can result in burning stomach 

pains, colic, nausea, and vomiting. Long-term occupational inhalation exposure has been 

shown to cause heart problems, stomach ulcers, and irritation of the lungs, eyes, and skin. It is 

not known whether antimony can enter the body through the skin. 

The critical or most sensitive noncarcinogenic effects of antimony exposure, based on 

chronic oral exposure of rats to antimony, are shortened life span, reduced blood glucose 

levels, and altered cholesterol levels. The oral reference dose (RfD) for antimony, 4E-04 

mg/kg-day, is based on a chronic oral bioassay in which 5 ppm of potassium antimony tartrate 

was administered to rats in tilei drinking water. The primary study, Schroeder et al. 1970, 

included 100 rats. Confidence in the principal study is considered low because only one 

species and one dose level welt used; a “no observed adverse effects level” (NOAEL) was not 

determined; and gross pathology and histopathology were not well described. Confidence in 



the data base, and consequently the RfD, is low due to lack of adequate ornl exposure 

investigations. 

Existing data suggest that antimony may be an animal carcinogen; however, the data 

are not sufficient to justify a quantitative cancer potency estimate at this time. In laboratory 

rats, inhalation of antimony dust can increase the risk of lung cancer. However, there is no 

evidence of increased risk of cancer to animals from eating food or drinking water containing 

antimony. It is not known whether antimony can cause cancer in humans. Antimony has not 

yet received a weight-of-evidence classification from the EPA. 

Arsenic 

Arsenic, a naturally occurring element, is present at low levels in soil, water, and air. 

It is usually found in combination with one or more elements such as oxygen, chlorine, or 

sulfur; these compounds are called inorganic arsenic. Arsenic is also found in plants, animals, 

fish, and shellfish, usually in combination with carbon and hydrogen; these compounds, called 

organic arsenic, are generally less toxic than inorganic arsenic. Arsenic is widely distributed in 

the environment from natural sources, but higher concentrations have been found to occur in 

association with chemical waste, smelting of copper and other metals, fossil fuel combustion, 

and pesticide use. The primary use of arsenic is as a wood preservative, but it is also used to 

make insect and weed killers and pharmaceuticals. 

Arsenic does not break down in the environment, but it can change from one form to 

another. Most arsenic compounds arc soluble in water but do not evaporate. Arsenic can be 

released into the air when minerals containing arsenic are processed or smelted, or when 

materials containing arsenic are burned. Airborne particles containing arsenic can settle on the 

ground, surface water, and plants. Fish and shellfish accumulate arsenic in their tissues, but 

most of the arsenic in fish is the less- toxic organic arsenic. 

Most people are routinely exposed to low levels of arsenic because it is naturally 

occurring and low levels are present in food, water, soil, and air. Workers in several indus- 

tries (nonferrous smelting, wood preservation, arsenical pharmaceutical production, and 

production and application of arsenical pesticides) may be exposed to significantly higher 

levels. Higher exposures also can result from breathing sawdust or smoke from wood treated 

with arsenic . 

Inorganic arsenic is a human poison; organic arsenic is less harmful. Ingestion of food 

or water with high levels of inorganic arsenic (60 mg/kg in food or 60 mg/l. in water) can be 

fatal. Chronic arsenic overexposure may cause many health effects, including body weight 

ll:CD7171/RC1357-lOR8198-DI M-6 



changes, changes in the blued, and live1 and kidney damage. Arsenic damages many tissues, 

including nerves, stomach, intestines, liver, kidneys, and skin. Breathing high levels can 

irrirare the throat and hgs. Lower levels of exposure to inorganic arsenic may cause nausea, 

vomiting, and diarrhea; decreased production of red and white blood cells; abnormai heart 

rhythm; blood vessel &.ulage, and a “pins and needles” sensation in the hands and feet. Long 

term exposure to inorganic arsenic may lead to a darkening of the skin (hyperpigmentation), 

and the appear;ulcc uf small “corns” or “warts’ (kcratosis) on the palms, soles, and torso. 

Direct skin contact may cause redness and swelling. 

The critical or most sensitive effects of arsenic exposure, based on chronic oral 

exposure to humans, are hyperpigmentation of the skin, keratosis, and possible vascular 

complications. The oral RfD for arsenic, 3E-04 mg/kg-day, is based on chronic human 

exposure to elevated levels of inorganic arsenic in drinking water. The principal study upon 

which the reference dose is based inciuded more than 40,000 individuals, and there are a 

number of supporting studies. Confidence in the principal study is considered medium. An 

extremely large number of people were included in the study, but the doses were not well- 

characterized and other contaminants were present. The supporting human toxicity database is 

extensive but somewhat flawed. Problems exist with all of the epidemiological studies; 

however, the database does support the choice of a NOAEL. Confidence in the database as a 

whoie and in the RfD is considered medium. 

Arsenic is classified as a Group A human carcinogen by EPA. Epidemiologic studies 

and case reports have shown that ingesting inorganic arsenic increases the risk of cancer of the 

skin, lungs, bladder, and kidneys. Breathing inorganic arsenic increases the risk of lung 

cancer. 

An oral slope factor and inhalation unit risk have been derived for inorganic arsenic. 

The oral slope factor of 1.5 (mg/kg-day) 
-1 

, which is based on increased incidence of skin 

cancer in humans who consumed drinking water with high arsenic concentrations, was derived 

from the same principal study as the oral RfD. Although the study included a large number of 

people, uncertainties about the dosages of arsenic led the EPA administrator to conclude that 

the slope factor estimates based on that study could be modified downward by as much as an 

order of magnitude relative to estimates for most other carcinogens. 

The inhalation unit risk, 0.0043 (pg/m ) 
3 -1 

, i.s derived from observations of increased 

lung cancer mortality in occupationally exposed males. Data from several studies were 

combined to obtain the final unit risk estimates Overall, a large study population was 

observed. Exposure assessments included both work place air and urinary arsenic measure- 



merils. The urlil risk eslimale~ hm lk hdividual sludies ha1 were c;ur~li~i~~e~ lu ublain the 

final estimate all fell within a factor of 6 of one another. All of these factors lead to medium 

cu~lliidmcc in the final inhalation uuit risk estimate. 

Beryllium 

Pure beryllium is a hard, gray metal. It occurs as a chemical component of certain 

rocks. The minerals bertrandire and beryl are mined commercially for the recovery of 

beryllium. Most beryllium ore is purified for use in electronics, aerospace industry, X-ray 

machines, nuclear weapons, nuclear reactors, and mirrors. Beryllium oxide is used in the 

manufacture of specialty ceramics. 

Beryllium compounds are namrally present ih soils, where rhey are generally immo- 

bile, but deposition of atmospheric beryllium and disposal of beryllium-containing wastes can 

increase the levels in localized areas. Beryllium is released into the air by natural sources such 

as volcanic dust; however, the major emission source to the environment is the burning of coal 

and oil. Beryllium occurs naturally in tobacco and can be inhaled in cigarette smoke. Some 

beryllium compounds dissolve in water. 

In general, the primary route of exposure to beryllium is inhalation, because 

relatively little beryllium is absorbed from the gastrointestinal (GI) tract or through the skin. 

Industrial workers involved in the mining, milling, and processing of beryllium to alloys or 

beryllium oxide have the highest exposure to beryllium. 

The respiratuiy tract is the major target organ for damage due to inhalation exposure to 

beryllium. Exposure to high levels of beryllium in air can cause lung damage and a disease 

that is similar to pneumonia. The resulting lung damage may bc rcvcrsible once. inhalation of 

air containing beryllium ceases. It also is possible that people exposed to low levels of 

beryllium will develop a11 irflanunato1y lcaction called bcrylliosis, an irnmunc reaction 

characterized by noncancerous growths on the lungs. The disease, which occurs in individuals 

who arc hyperscmitivc or allergic to beryllium, can occur long after exposure to small amounts 

of beryllium. Both the short-term, pneumonia-like disease and the berylliosis can cause death. 

Ingestion of beryllium has not been reported to cause effects in humans because very . 

little beryllium can move from the stomach and intestines into the bloodstream. Beryllium 

contact with scraped or cut skin can cause rashes or ulcers. 

The oral RID for beryllium, 5E-03 mg/kg-day, is derived from a NOAEL of 5 ppm in 

drinking water administered to rats for their cntirc lifetime. Confidence in the principal study 

is considered low because only one dose level was administered. In addition, confidence in the 
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entire database from which me RfD is derived also is low; although numerous supporting 

studies exist, the studies are considered of low to medium quality and thus the database is given 

a low confidence rating. In addition, the work of another researcher indicates that a higher 

dose level might be a NOAEL. The overall confidence in the RfD is low, reflecting the need 

for more oral route toxicity data. 

Epidemiological studies have indicated that an increased risk of lung cancer may result 

from exposure to beryllium in industrial sertings. In addition, laboratury studies have sbuwn 

that breathing beryllium causes lung cancer in animals. However, it is not clear whether 

excess cancer risk is associated with ingestion of beryllium. 

The EPA has classified beryllium as a Group B2, probable human carcinogen, based 

on limited human evidence and animal data. The Internatiunal Agericy for Research on Cancer 

(IARC) has concluded that there is sufficient evidence that beryllium is an animal carcinogen, 

but there is limited human evidence. Consequently, IARC concludes that beryllium should be 

considered a suspected human carcinogen. 

An oral slope factor and inhalation unit risk have been derived for beryllium. The oral 

slope factor, 4.3 (mg/kg-day)-‘, . IS based on tumors observed in gross examination of male rats 

exposed to beryllium in their drinking water. Slight increases in cancer incidence (not 

statistically significant in comparison with controls) were reported in these rats. The authors 

reported a slight excess of grossly observed tumors in the cohort group (g/33) over the control 

group (4/26). However, the ability to detect a carcinogenic effect was reduced by high 

mortality (approximately 60% survived a pneumonia epidemic at 20 months). This study is 

limited because only one non-zero dose group was used and the rate of mortality was very 

high. Oral risk estimates derived by extrapolation from other studies (also highly uncertain) 

are within an order of magnitude. 

The inhalation unit risk, 0.0024 &g/m 3) - 1, is dcrivcd from human occupational 

exposure studies. Inhalation risk estimates were based on the data provided in one study in 

which the smoking-adjusted expected lung cancer deaths ranged from 13.91 to 14.67 in 

comparison to 20 observed deaths. Relative risk estimates of 1.36 and 1.44 were derived, and 

the 95 % confidence limits of tbesc cstixnates were used to derive the lifetime cancer risk. 

Because of uncertainties regarding occupational beryllium concentrations and exposure 

duration, unit risks were derived using two estimates each of concentration, fraction of lifetime 

exposed, and relative risk. The recommended value is the arithmetic mean of the eight derived 

unit risks. A low degree of confidence is placed in the unit risk because the quality of the 

available studies, which were conducted at single-dose levels or lacked control groups, is poor. 



Cadmium 

Cadmium is a naturally occurring element present in trace amounts in the earth’s crust. 

It is usually found as a mineral combined with other elements such as oxygen (cadmium oxide), 

chlorine (cadmium chloride), or sulfur (cadmium sulfate, cadmium sulfide). Because cadmium 

does not corrode easily, it has several industrial applications, including metal plating and the 

manufacture of pigments, batteries, and plastics. 

Cadmium enters rhe air from miniug and industrial processes, and from the burning of 

coal and household wastes, eventually depositing on land and water surfaces. It also can be 

released to water and soil by waste disposal processes and spills or leaks at hazardous waste 

sites. Cadmium can bind to soil particles; however, some cadmium dissolves in water. 

Cadmium does not break down in tile euvironmcnt, but can change from one form to another. 

Plants and animals take up cadmium from the environment, and cadmium accumulates 

in body tissues even as a result of prolonged exposure to low levels. Humans are exposed to 

small quantities of cadmium because it is widely distributed in air, water, soil, and food. 

Cadmium can enter the body by absorption from the stomach or intestines after ingestion of 

food or water containing cadmium, or by absorption from the lungs after inhalation of 

cadmium-containing dust, mists, or fumes. Food and cigarette smoke are probably &he largest 

sources of cadmium exposure for the general public. Very little cadmium enters the body 

through the skin. 

Cadmium can cause a number of adverse health effects. Ingestion of very high levels 

of cadmium uuxzs severe irritation to the stomach, leading to vomiting and diarrhea. 

Breathing high levels of cadmium severely damages the lungs and can cause death. There is 

very strong evidence that long-term exposure to lower levels of cadmium in air, food, or water 

leads to a build up of cadmium in the kidneys and possible kidney disease. Long-term human 

exposure by the iuhalation route may cause kidney damage and lung disease such as emphy- 

sema. 

Studies of animals given cadmium in food or water indicate that high blond pressure, 

iron-poor blood, liver disease, and nerve or brain damage may result. It is noe known if 

humans get any of these diseases from eating or drinking cadmium. Skin contact with 

cadmium is not known to cause health effects in humans or animals. 

The most sensitive or critical effect of cadmium exposure is abnormal kidney function 

as indicated by significant proteinuria. Oral RfDs (5E-04 mg/kg-day [water] and lE-03 mg/kg- 

day [fuod]) have been dcrivcd for cadmium based on a toxicokinetic model that predicts 

NOAELs for chronic cadmium exposure in water (5E-03 mg/kg-day) and food (0.01 mg/kg- 
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day). An uncertainty factor of 10 was applied to each NOAEL to obtain the RfDs. The toxico- 

kinetic model was used to identify the level of chronic human oral exposure that results in a 

concentration of 200 ,ug cadmium/gm human renal cortex (wet), the highest renal level not 

associated with significant proteinuria. Confidence in the RfDs is high because the NOAEL 

rcflccts data obtained from many studies on cadmium toxicity in both humans and animnln~ 

These data also permit calculation of pharmacokinetic parameters of cadmium absorption, 

distribution, metabolism, and elimination. Taken together, this information gives a high level 

of confidence in the database and, as a result, a high level of confidence in each of the RfDs. 

Studies of humans or animals have not demonstrated increased cancer rates from 

ingestion of cadmium. However, there is evidence that long-term inhalation of cadmium by 

workers may be associated with an increased risk of lung cancers 1.ahorator-y rats that inhaled 

cadmium also have shown increased cancer rates. EPA classifies cadmium as a Group Bl, 

probable human carcinogen, based on the occupational studies. The inhalation unit risk, 

0.0018 bglm’)-1, is based on increased incidence of cancer from lung, tracheal, and bronchial 

cancers among occupationally exposed males (for example, a 2-fold excess risk of lung cancer 

observed in cadmium smelter workers). The cohort consisted of 602 white males who had 

been employed in production work for a minimum of 6 months during the years 1940-1969. 

An excess lung cancer risk also was observed in three other occupational studies; however, 

those studies were compromised by the presence of other carcinogens (e.g., arsenic, smoking) 

or by a small population. Although, the inhalation unit risk for cadmium in one animal study 

was higher (i.e., more conservative) than that used to derive the unit risk, the use of available 

human data was considered to be more reliable because of species response variations and 

differences in the forms of cadmium used iu the animal studies. 

Chlordane/Heptachlor 

Chlordane and heptachlor are man-made pesticides that were once widely used on 

more than 20 types of crops and in household applications to eliminate termites. Most uses 

were banned in the United States by 1988 because of concerns about carcinogenicity and the 

persistence of these compounds in the environment Commercial chlordane is a mixture of 

more than 50 different compounds composed primarily of cis-chlordane, trans-chlordane, and 

heptnchlor. Similarly, technical-grade heptachlor contains chlordane. trans-chlordane. and 

heptachlor. 

Both chlordane and heptachlor degrade slowly in the environment. Heptachlor is 

converted by chemical and microbial reactions to heptachlor epoxide, which is more persistent 



and more toxic than the parent compound. Because chlordane and heptachlor were used on 

food crops and in homes, there are residual levels in soils, ambient air, and indoor air in many 

parts of the United States. These compounds are taken up by plants and can biomagnify in the 

food chain. 

Chlordane and heptachlor can be absorbed by the body through dermal contact, 

inhalation of vapors in ambient air, and ingestion of contaminated soil or food. These 

chemicals and their metabolites, including heptachlor epoxide, may remain stored fnr months 

or years in the blood plasma or the body fat of the liver, spleen, brain, and kidneys. 

Little data are available on the adverse health effects of chlordane and heptachlor 

exposure in humans. Symptoms associated with human overexposure to chlordane and 

heptachlor include headache, dizziness, lack of coordination, irritability, weakness, and 

convulsions. In humans, an acute oral lethal dose of chlordane was estimated by the World 

Health Organization (WHO) (1984) to be between 25 and 50 milligrams per kilogram (mg/kg). 

Experimental studies exploring the health effects on animals exposed to levels of 

chlordane between 5 and 1,000 ppm showed an association between exposure and immunologic 

dysfunction, reproductive dysfunction, nervous system damage, liver damage, convulsions, 

liver cancer, and death. 

The oral RfD for chlordane, 6E-05 mg/kg-day, is derived from a 30-month rat feeding 

study in which liver lesions occurred in female rats. The NOAEL was adjusted by an uncer- 

tainty factor of 100 to account for interspecies and intraspecies differences, and an additional 

factor of 10 to account fnr limitations in the principle study and the overall data base including 

inadequate reproductive and chronic studies. Because of low confidence in the database, 

confidence in the RfTI is also low. 

The oral RfD for heptachlor, 5E-4 mglkgday, is derived from a Z-year rat feeding 

study in which increased liver weight was reported in males only. The NOAEL was adjusted 

by an uncertainty factor of 100 to account for interspecies and intraspecies differences, and an 

additional factor of 7 to account for lack of chronic toxicity data in a second species. Con& 

dence in the RfD is low because of the low quality of the principle study and inadequate 

chronic toxicity data in the database. 

Some occupational epidemiology research supports an increased cancer risk associated 

with human exposure to chlordane. Chronic oral treatment with chlordane and heptachlor has 

resulted in significant increases in hepatocellular carcinomas in mice. The EPA has classified 

chlordane and heptachlor under Group B2. probable human carcinogens, and has developed 

M-12 



oral Sfs and irlralation unit risk for both chemicals based on multiple studies that reported 

increased incidences of hepatocellular carcinomas in mice following dietary exposures. 

Chlorobenzene 

Chlorobenzene is used primarily as a svlveut for pesticide formulations, diisocyanate 

manufacture, degreasing automobile parts, and in the production of nitrochlorobenzene. 

The major use of chlorobenzene in Lhc past was as an intermediate in phenol and DDT 

production. These processes released chlorobenzene to the environment in water and air 

discharges. Chlorobenzene is volatile and only moderately soluble in water, and it has a 

moderate tendency to adsorb to soil. It evaporates readily to the atmosphere where it quickly 

degrades. In water and suil, r;hlorobcnzcnc biodegradcs rapidly under aerobic conditions. 
I Chlorobenzene can enter the body via inhalation, ingestion, or dermal contact. 

However, inhalation is the primary route of exposure. Most absorbed chlorobenzene does not 

remain in the body, but is metabolized and the metabolites are excreted in urine and through 

exhalation. 

Data on toxic effects of chlorobenzene in humans are sparse. Humans occupationally 

exposed to chlorobenzene displayed signs of neurotoxicity, including numbness, cyanosis, and 

muscle spasms. It is not clear that chlorobenzene caused these effects, however, because other 

chemicals were also present. 

Acute exposure of animals to chlorobenzene has resulted in unconsciousness, tremors, 

and restlessness. Liver function impairment and kidney damage have been observed following 

long-term exposures. Birth defects and reproductive effects have not been observed. The oral 

RfD for chiorobcnzene, 2E-02 mg/kg-day, is based on histopathological changes in the livers of 

dogs exposed to chlorobenzene in capsules for a 13-week period. This subchronic study is 

givou a medium confidence rating because it provides a NOAEL and a LOAEL. In addition, it 

incorporates several biochemical and biological endpoints. Overall confidence in the database 

is medium because several toxicity studies provide supportive data. A medium level of 

confidence in the RfD follows. The inhalation RfD, 5.7 lE-03 mg/kg-day, is based on a RfC of 

2E-02 mglm”. The RfC is derived from a rat study in which liver and kidney effects were 

observed following intermittent inhalation exposure for 120 days. The production of liver 

nodules in animal studies provides some, but not clear, evidence of carcinogenesis. EPA has 

placed chlorobenzene in Group D, not classifiable as to human carcinogenicity. 
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Chloroform 

Chloroform, also know as trichloromethane, is a colorless liquid with a pleasant, 

non-irritating odor and a slightly sweet taste. Chloroform is used primarily to syntl~esize other 

chemicals. Most chloroform found in the environment comes from chemical manufacturing 

plants, pulp and paper mills, chlorinated drinking water supplies, and chlorination of waste 

water from sewage treatment plants. Chloroform is highly soluble in water, and it readily 

evaporates into air where ir is ultimately degraded by pho~ocl~txnical reactions. Background 

levels of chloroform range from 0.02 to 0.05 ppb in air and 2-44 ppb in water. 

The most likely source of exposure to chlorofoml is through drinking water and/or 

breathing air containing chloroform. It also can be absorbed through the skin. Inside the 

body, chloroform can be transported tluoughout the body, concentrating mainly in fat tissue, 

brain, liver, and kidney. In humans, chloroform has been found to adversely affect the central 

nervous system (CNS), liver, kidneys, digestive system, heart, and circulatory system after 

exposure through inhalation or ingestion. CNS effects associated with human exposure to 

chloroform include dizziness, vertigo, headache, and in sope cases death. When used as an 

anesthetic in th$: past, chloroform caused irregular heartbeat and low blood pressure. Anes- 

thetic use was discontinued because of liver and kidney damage. Exposure to very high levels 

of chloroform (8,000 to 10,000 ppm) likely will result in unconsciousness and death. Breathing 

high levels (900 ppm) for a short time may cause tiredness, dizziness, or headaches. 

Long-term exposure to low concentrations of chloroform also causes liver and kidney damage 

in humans and animals. Dermal contact with chloroform may cause sores. It is unclear 

whether chloroform affects reproduction or causes birth defects in humans. However, in 

animal studies, moderate amounts (300 ppm) of chloroform affected reproduction in mice and 

rats. Male mice had abnormal sperm while female rats and mice experienced miscarriages or 

had higher numbers of offspring with birth defects. 

The oral RfD of lE-02 mg/kg-day was derived from a study involving beagle dogs 

whv wele adrninistcrcd chloroform in a toothpaste base in gelatin capsules. The critical effect 

identified in this study is fatty cyst formation in the liver. The principal study was of chronic 

duration, used a fairly large number of dogs, and measured multiple endpoints; however only 

two treatment doses were used and no NOAEL was determined. Therefore, confidence in the 

study is rated medium. Confidence in the database is considered medium to low because. 

several studies support the choice of a LOAEL, but a NOAEL was not identified, therefore 

medium to low confidence in the RfD follows. The inhalation RfD of lE-03 mg/kg-day was 

extrapolated from the oral RfD. 
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Although it is unknown whether long-term exposure contributes to the develwpment of 

cancer in humans, liver and kidney tumors have been associated with oral exposure in mice and 

rats. Chloroform is classified as a Group B2, prubable human carcinogen, by EPA based on 

animal studies. The oral slope factor for chloroform, 6.1E-03 mg/kg-day 
-1 

, is based on kidney 

tumors in male rats exposed to chloroform ln their Jrinlsihg water. The inhalation slope factor, 

8.05E-02 mglkgday“, * 1s based on an inhalation unit risk of 2.3E-05 hglm3. The unit risk is 

derived from a gavage smdy on female mice in which au increased incidence of hepatocellular 

carcinomas was observed. 

Chromium 

Chromium is a naturally occurring element used in the manufacrure of steel and uthcr 

alloys. Its compounds are used in refractory brick for the metallurgical industry, and in metal 

plating (chromium VI), the manufacture of pigments (chromium III and chromium VI), leather 

tanning (chromium III), and other processes. Exposure to chromium can result from inhalation 

of air containing chromium-bearing particles and ingestion of water or food contaminated with 

chromium. Chromium III is considered an essential nutrient that helps to maintain normal 

glucose, cholesterol, and fat metabolism. The minimum daily requirement of chromium for 

optima1 health has not been estabhshed, but ingestion of 20 to 500 pg/day has been estimated to 

be safe and adequate. 

The two major forms of chromium~hromium III and chromium VI-can be toxic at 

high levels, but chromium VI is more toxic than chru~rliu~n III. Inhaling very high levels of 

chromium VI can damage and irritate the nose, lungs, stomach, and intestines. Individuals who 

are allergic to chromium also may experience asthma attacks after breathing high levels of 

either chromium III or VI. Long-term exposures to high or moderate levels of chromium VI 

cause damage to me nose (bleeding, itching, sures) and lungs, and can incrcasc the risk of non 

cancer lung diseases. Minor to severe damage to the mucous membranes of the respiratory 

tract and to the skin have resulted frum occupational exposure to as little as 0.1 r&m3 

chromium VI compounds. Chromium VI also may cause adverse effects in the kidney and 

liver. Ingestion of large amounts of chromium may result in upset stomachs and ulcers, 

convulsions, kidney and liver damage, and even death. It is not known whether chromium 

affects human reproduction or harms the fetus; howcvcr, mice that ingested large amounts of 

chromium had reproductive problems and offspring with birth defects. Skin contact with 

liquids or sulids c;untainin, - chromium VI may lcad to skin ulcers, and some people also may 

experience allergic reactions, including severe redness and swelling. Chromium III does not 



. 
cause thcsc cffccts. The only effects observed in toxicological studies of chromium III were 

decreased liver and spleen weights in rats. 

Oral RfDs have been developed by EPA for chromium III, insoluble salts, and 

chromium VI. The oral RfD for chromium III, lE+ 00 mg/kg-day, is based on a chronic rat 

feeding study in which rats were fed chromic oxide baked in bread at dietary levels of 0, 1, 2, 

or 5 %, 5 days/week for 600 feedings. Confidence in the principal study used in deriving the 

RfD is considered low because of the lack of detail on study protocol and results. Low 

confidence in the database reflects the lack of high-dose supporting data. The overall confi- 

dence in the RfD is low, reflecting the study and database limitations as well as the lack of an 

observed effect level. The oral RfD for chromium VI, SE-03 mg/kg-day, is based on a l-year 

drinking study during which rats were supplied with drinking water containing 0 to 11 ppm 

chromium for 1 year. Confidence in this study is low because of the small number of animals 

tested, the small number of parameters measured, and the lack of toxic effects at the highest 

dose tested. Confidence in the database is low because the supporting studies are of equally 

low quality, and teratogenic and reproductive endpoints are not well documented. Conse- 

quently, confidence in the chromium VI RfD also is low. 

A provisional inhalation reference concentration (RfC) for chromium VI of 0.0004 

mg/m3 was based a NOAEL of 0.001 mg/m3 and a LOAEL of 0.002 mg/m3 for diffuse nasal 

symptoms from occupational exposure to chromic acid fumes. Confidence in the study is 

medium because the sample size was adequate and because nasal effects appear to be the most 

sensitive endpoint in humans. However, because the data from the supporting animal studies. 

which show respiratory effects from chromium, are inadequate with respect to developmental 

and reproductive effects, confidence in both the database and the RfC are considered low. 

Epidemiologic studies of chromate production facilities in the United States have 

identified an association between chromium exposure and lung cancer. The majority of these 

studies did not attempt to determine whether chromium III or chromium VI compounds were 

the etiologic agents. However, hecause only chromium VI compounds were carcinogenic in 

animal assays, the EPA has classified chromium VI as a Group A, human carcinogen. An 

inhalation unit risk for chromium VI of 0.012 (&m3)-1 has been derived based on the 

incidence of lung cancer among occupationally exposed individuals in the United States and 

West Germany. These studies are supported by three additional studies of the chrome pigment 

industry in which an association between occupational chromium exposure (predominantly to 

chromium VI) and lung cancer was identified. The results of the principal and supporting 

studies used to establish the dose-response relationship for lung tumors are consistent across 
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invesrigarors and countries. However, there are uncertainties associated with scvcral assump- 

tions that were made in deriving the unit risk for chromium VI. The assumption that no less 

than one-seventh 01 total chromium exposure was chromium VI may lead to an underestimation 

of risk. The use of occupational data that may have underestimated worker exposure may 

result in au overestimation of risk. Further overestimation of risk may bc due to the implicit 

assumption that the smoking habits of chromate workers were similar to those of the general 

while Irralc population, bccausc it is gcncrally accepted that the proportion of smokers is higher 

for industrial workers than for the general population. 

1,4-Dichlorobenzene 

1,4-dichlorobenzene, or p-DCB, is a colwrless sulid with a characteristic penetrating 

odor. It is used mainly as a deodorizer and as a fumigant for control of moths, molds, and 

mildew. It is also used in the production of polyphenylene sulfide resin and other chemicals. 

Because p-DCB is a highly volatile substance which sublimes at room temperature, 

most environmental releases are to the atmosphere. Industrial releases contribute only a small 

fraction of total.environmental loading of p-DCB. The major sources of environmental release 

are the use of space deodorants and moth repellents. 

Volatilization is the most likely fate of p-DCB released to soil. However, p-DCB is 

slightly soluble in water and may leach to groundwater. Biodegradation occurs in water under 

aerobic, but not aerobic, conditions. p-DCB may bioconcentrate in aquatic organisms. 

Human expusurc is most likely to occur through inhalation of air and ingestion of food 

and drinking water containing p-DCB. Animal studies indicate that it is absorbed relatively 

quickly through the lungs and gastrointestinal tract. It is not known if p-DCB is absorbed 

through the skin. 

Target organs of p-DCI3’s toxic effects arc the liver, the blood forming tissue, and the 

central nervous system. In humans who were exposed to high levels of p-DCB for long periods 

through household use, headaches, dizziness, and liver damage were reported. Individuals who 

ingested p-DCB for long periods developed anemia. However, there is no evidence that 

moderate use of common household products containing pmDCB leads to adverse health effects 

in humans. 

In animal studies, long-term exposure to p-DCB has caused toxic effects in the liver, 

kidneys, and lungs. The inhalation RfC (8E-01 mglm’) is based on a rate multigeneration 

reproductive study which reported increased liver weights in males from inhalation of p-DCB. 

The RfC was derived from the NOAEL by applying an uncertainty factor of 100 to account for 



use of a subchrunic rather than a chronic study, interspecies differences, and sensirive 

subpopulations among humans. Confidence in the RfC is medium. 

Although there is no evidence that p-DCB causes cancer in humans, an increased 

incidence of cancer has been observed in laboratory animals exposed in lifetime studies. At 

pr-cscnt, p-DCB is classified as a Group C, possible human calcinogem Tht: pwvisiomd ural 

SF is based on an increased incidence of liver tumors in mice who were exposed by gavage to 

p-DCB. 

1,2-Dichloroethene (1,2-DCE) 

1,2-DCE is a man-made flammable liquid with a sharp, harsh odor. 1 ,ZDCE is 

primarily used in the production of solvents and as an additive to dyes, lacquer solutions, 

perfumes, and thermoplastics. There are two forms of 1,2-DCE, cis-1,ZDCE and trans-1,2- 

DCE, which may occur separately or as a mixture. 

In the environment, 1,ZDCE evaporates rapidly. When 1,ZDCE is released to either 

I surface soil or surface water, almost all of the chemical will evaporate into air. When 1,2- 

DCE occurs underground, such as in landfills and chemical waste sites, 1,ZDCE can dissolve 

in water and migrate into groundwater. In groundwater, 1 ,ZDCE breaks down to vinyl 

chloride, which ultimately breaks down to water, carbon dioxide, and chloride ions. Vinyl 

chloride, the initial breakdown product, is more toxic than 1,ZDCE. 

1,ZDCE can enter the body by drinking water, eating food, or breathing air that 

curltaius 1,2-DCE. Because 1,ZDCE evaporates readily, lnlralation is the most likely loute of 

human exposure. Inhalation of high levels of 1,2-DCE can cause nausea, drowsiness, 

dizziness, and death. Liver, heart, and lung damage were observed in laboratory animals after 

short- or long-term exposure to 1 ,ZDCE in air. Liver and lung damage was reported in 

animals fed 1 ,ZDCE. Death can also occur in animals fed large amounts of 1,2-DCE. A 

provisional oral RfD of 9E-03 mg/kgday for mixed isomers of 1,ZDCE was adopted based on 

analogy on the RfD for 1 ,l-DCE which was derived from a 2-year rat drinking water study 

which reported liver lesions as the critical effect. 

The long-term health effects resulting from exposure to 1,2-DCE are unknown. 

Increased risk of cancer has not been reported in humans or animals exposed to 1,2-DCE. 

EPA has not assigned 1,2-DCE a weight-of-evidence classification for carcinogcnicity . 
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1 ,2-Dichloropropane 

1,2-Dichloropropane is a man-made colorless liquid that has a chloroform-like odor 

and evaporates quickly at room temperature. Prior to the early 198Os, 1,tdichloropropane 

was used in farming as a soil fumigant and was found in some paint strippers, varnishes, and 

furniture finish removers. Its only current uses in the Untied States are in research and 

industrial applications. Process and fugitive emissions from its production and use as a 

chemical intermediate and industrial solvent are now the main sources of 1,2-DCE releases to 

the environment. 

1,tDCE is volatile and soluble in water. When released to soil, part will volatiltie 

and the remainder will leach to subsurface soil and groundwater. Chemical and biological 

degradation in groundwater is very slow, therefore;l,2-DCE may remain in grvundwatei fui a 

long time. 

1,Zdichloropropane enters the body primarily through ingestion (eating, drinking) or 

inhalation, The amount able to enter the body following skin contact is unknown. Ingestion of 

high levels of 1,2-dichloropropane can produce poisoning, with effects including dizziness, 

headache, nausea, damage to liver and kidneys, anemia, coma, and ultimately, death. The 

health effects of both short- and long-term low-level exposure to 1,Zdichloropropane in 

humans are unknown, as are the dosages that could result in adverse effects. In animals, 

inhalation of low doses over short- and long-term periods results in damage to the liver, 

kidney, and respiratory system. 

The inhalation RfC for l,ZDCE, 4E-03 mg/m3, is based on 13-week rat inhalation 

study in which hyperplasia of the nasal mucosa was reported as the critical effect. The study 

LOAEL was adjusted by an uncertainty factor of 300 to account for extrapolation from a 

subchronic study, use of a LOAEL rather than a NOAEL, interspecies differences, and 

intiaspecies variability. While confidence in the principal study is high, the database is rated 

medium because there are no chronic inhalation studies. A medium confidence in the RfC 

follows. 

Based on increased liver cancer rates seen in long-term oral-ingestion studies in mice, 

EPA has classified 1,2-dichloropropane as a group B2 probable human carcinogen and 

developed a provisional oral SF. 
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Iron 

Iron is a naturally occurring metallic element. It is commonly used to produce steel, 

special-purpose alloys with magnetic properties, and heat, corrosion and electrical resistances. 

In combination with other substances, iron is used to make pigments, polishing compounds, 

catalysts, feeds, disinfectants, and sewage and industrial wastewater treatment chemicals. 

Iron is an essential nutrient; required for maintenance of good health. Available data 

indicate that to protect against the adverse health effects associated with iron deficiency, the 

RDA (recommended dietary allowance) should be at least 30 mg/day for pregnant women. If 

ingested in larger quantities iron can be toxic, causing effects such as irritability, seizures, 

abdominal pain, vomiting, diarrhea, lethargy, and coma. However, apart from accidental or 

deliberate poisoning, ingestion of sufficient iron to cause these effects is unlikely in most 

individuals. 

Approximately 0.01% of the body burden of iron is excreted daily and the elimination 

half-time of iron from the body is 10 to 20 years. Humans do not have a mechanism to 

increase the excretion of absorbed iron in response to elevated body levels. Chronic ingestion 

of high levels of iron causes an increase in tissue iron levels. During iron overload, excess 

iron is stored in the liver and other organs. Massive iron overload can lead to liver cirrhosis 

and damage to other organs including the heart, endocrine glands, and pancreas. 

A provisional oral RfD has been developed for iron based on typical dietary intake. 

The average intakes of iron, which range from 0.15 to 0.27 mg/kg-day do not cause iron 

overload, yet are sufficient tu prutect agaiust iron deficiency. Dividing the NOAEL of 0.27 

mg/kg-day by an uncertainty factor of 1 yields a provisional chronic oral RfD of 0.3 mg/kg- 

day. While cunfidence in the critical study is high, overall confidence in the overall database is 

medium because the data are insufficient to determine the chronic dose level that is associated 

with adverse effects in health individuals. This RfD may not be protective of people with 

disorders of iron metabolism and could be conservative if applied to forms of iron with low 

bioavailability. 

There is no evidence that iron can cause cancer. Iron has not been assigned a 

carcinogenicity weight-of-evidence classification by EPA. 

Manganese 

Manganese, a naturally occurring element, is usually found combined with other 

elements such as oxygen, sulfur, and chlorine. Manganese is used in the steel industry; 

metallurgical processing; the production of dry cell batteries; as a component of some ceram- 
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its, pesticides, and fcr-Lilizers; and in nutritional supplements. Manganese is an essential 

element for humans and is a cofactor for a number of enzymatic reactions. The United States 

National Research Council recommends a provisional daily dietary intake of manganese of 2.0 

to 5 .O gram for adults. 

Manganese enters tht: air primarily through the burning of fossil fuels and emissions 

from factories where metallic manganese is produced from ores. It can be released to water 

and soil from factories or spills and leaks at hazarduus waste sites. Sume manganese com- 

pounds are soluble in water, and low levels of these compounds are normally present in lakes, 

streams, and the ocean. Manganese does not break down in the environment, but can change 

from one form to another. 

Decause manganese occurs naturally in the envilomneut, hu~uiins art: expused Lu low 

levels of manganese in water, air, soil, and food. Food is the primary source of manganese for 

most people. There are few reports of negative health effects in humans exposed to manganese 

in drinking water or food. Laboratory studies of animals exposed to manganese in water or 

food have demonstrated adverse health effects, including changes in brain chemical levels, low 

birth weights in rats when mothers were exposed during pregnancy, slower than usual testes 

development, decreased body weight gain, and weakness and muscle rigidity in monkeys. 

Inhalation of manganese dust at mining or ore processing plants and inhalation of 

welding fumes may be significant sources of occupational exposure. Following inhalation of 

manganese dust, absorption into the bloodstream occurs only if particles are sufficiently small 

to be able to penetrate deeply into the lungs. Long-term inhalation of manganese dust may 

result in a neurological disorder characterized by irritability, difficulty in walking, &d speech 

disturbances. Impotence and loss of libido also have been reported in men exposed to high 

levels of manganese in air. Short-term inhalation exposure has been associated with respiratory 

disease. 

Several studies were used to derive the oral RfD for dietary manganese, 1.4E-01 

mg/kg-day. While those studies report average levels of manganese in various diets, no 

quantitative information is available to indicate toxic levels of manganese in the diet. Because 

humans maintain homeostatic coritrol of manganese uptake and elimination, there is a wide 

range of dietary intakes considered to be safe. The determination of a single acceptable intake 

of manganese in the diet does not reflect the considerable variability in its absorption and 

elimination by humans, which are influenced by both environmental and biological factors. 

Confidence in the database and in the dietary RfD for manganese is medium. 
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For assessments of exposure to manganese is so11 or drmking water, EPA recommends 

that the oral RfD should be adjusted by subtracting the amount of manganese that would be 

consumed in a normal dier (assuming 5 mg/day for a 70 kg adult, or 0.071 mg/kg-day) and 

dividing by an uncertainty factor of 3. The resulting oral RfD for soil or water is 2 x lo-’ 

mglkg-day . 

The inhalation RfC for manganese, 0.00005 mg/m3, is based on a study in which 

impairment uf neurubehavioral function in occupationally exposed individuals was IdentItled as 

the critical effect. The principal study included 92 male workers exposed to manganese dioxide 

dust iu a Belgiau alkaline battery plant for an average of 5.3 years and a control group of 101 

male workers. The study did not identify a NOAEL for neurobehavioral effects, nor did it 

remeasure panicle size directly or provide informarion on particle size distribution. These 

limitations are mitigated by the fact that the principal study found similar indications of 

neurobehavioral dysfunction, and these findings were consistent with the results of other human 

studies. In all of the principal and supporting studies, the exposure duration was relatively 

limited and the workers were relatively young. These temporal limitations raise concerns that 

longer exposure, durations and/or interactions with aging might result in the detection of effects 

at lower concentrations. There also is insufficient information on the developmental and 

reproductive effects of manganese inhalation. Medium confidence in the inhalation RfC 

follows medium confidence in the principal studies and the database. 

There are no human carcinogenicity data for manganese exposure. The data from 

some animal studies have shown increases in tumors in a small number uf auimals at high doses 

of manganese, but the data are inadequate to judge whether manganese can cause cancer. The 

EPA has placed manganese in Group D (not classifiable as to human carciuogenicity). 

Methylene Chloride (Dichloromethane, MC) 

MC is a man-made liquid chemical that is widely used as an industrial solvent and as a 

paint stripper. Because MC evaporates easily, most MC released into the environment will end 

up in the air. Small amounts of MC may be found in some drinking water. Absorption into 

tile body occurs readily following exposure by breathing vapors or accidental ingestion. 

Occupational worker exposure to MC in air has resulted in drowsiness, fatigue, lack of 

app&e, and light-headedness. Other effects include impaired reaction rime and coordination, 

numbness or tingling of fingers and toes, and intoxication. 

Oral a& iullalaliu~l RIDS have beer1 derived for MC. The oral RfD, 6E-02 mg/kg- 

day, is based on a 2-year rant drinking water study in which liver toxicity was identified as the 

ll:CD7171/RC1357.10/28/98-Dl M-22 



critical effect. Confidence in the prmincipal study is considered high because a large number of 

animals of both sexes were tested in four dose groups, which a large number of controls. 

Many effects were monitored and a dose-related increase in severity was observed. The 

database is rated medium to low because only a few studies support the NOAEL. Medium 

confidence in the RfD follows. The inhalation RfD, 8.57E-01 mg/kg-day, is derived from in 

RfC of 3 mg/m3. The RfC is based on a two year intermittent inhalation study in rats in which 

liver toxicity was identified as the critical effect, 

Chronic exposure of laboratory animals to high concentrations of MC by inhalation 

resulted in an increased incidence of liver and lung cancer in mice and rats. MC has not been 

shown to cause cancer in occupationally exposed humans. Based on results from animal 

studies, MC is classified as a Group B2, probable human carcinogen. Oral and inhalation slope 

factors also have been derived for MC. The oral slope factor, 7.5E-03 mg/kg-day, is based on 

hepatocellular adenomas or carcinomas in a NTP study and hepatocellular cancer and neoplas- 

tic nodules in a National Coffee Association study. The slope factor is the arithmetic mean of 

slope factors derived from these two studies. Adequate numbers of animals were used in both 

studies. Risk estimates were based on the more sensitive sex in each study. The two risk 

estimates were within a factor of 5. The inhalation slope factor, 1.6E-03 (mg/kg-day)7, is 

based on a unit risk of 4.7E-07 pg/m3. The unit risk is derived from an inhalation study 

involving female mice in which an increased incidence of combined adenomas and carcinomas 

was identified. Adequate numbers of animals were observed and -or incidences were 

significantly increased in a dose-dependent ‘fashion. Uncertainty still remains in the estimates 

of internal dose generated by the model. Important uncertainties remain regarding the 

pharmacokinetics, pharmacodynamics, and mechanisms of carcinogenicity for MC. 

Nickel 

Nickel is a naturally occurring metal found in small quantities in the earth’s crust. 

Nickel is used industrially in making various steels and alloys and in electroplating. Exposure 

to nickel and nickel compounds may occur through inhalation of dust and particles, ingestion of 

food and drinking water containing nickel, and by absorption through the ski. Nickel has 

been shown to be essential nutrients for some species of animals and may be essential to 

humans. 

Inhalation exposure to high levels of nickel and nickel compounds may have adverse 

effects on the lungs. Exposure by oral and inhalation routes may also affect the immune 

system, kidneys, and blood. Inhalation of nickel at concentrations greater than 0.001 mg/m3 in 



air may cause immune system depression, lung irritation, and pulmonary disease. Dearh may 

result from inhalation of concentrations greater than 0.1 mg/m3. 

An ural RfD fur suluble salts of nickel, 0.02 mg/kg-day, is based on decreased organ 

and body weights in rats who ingested nickel in their diet. The NOAEL of 5 mg/kg-day was 

rnul~iplied by a11 uncertainty faclur uf 300 tu accwud fur interspecies exlrapulaliun, prulecliun 

of sensitive populations, and inadequacies in the reproductive studies. Confidence in the oral 

RID ib nlcdium. 

Inhalation of nickel refinery dust has caused cancer of the lung, nasal cavity, and voice 

box in humans. Nickel refinery dust and nickel subsulfidc have been classified as Group A 

human carcinogens. It is not known if other nickel compounds are carcinogenic. 

Polynuclear Aromatic Hydrocarbons (PAHs) 

PAHs contain only carbon and hydrogen and consist of two or more fused benzene 

rings in linear, angular, or cluster arrangements. PAHs are formed during the incomplete 

burning of fossil fuel, garbage, or any organic matter. PAHs produced by burning may be 

carried into the air on dust particles and distributed into water and soil. In general, PAHs do 

not evaporate easily and do not dissolve in water. 

Exposure to PAHs may occur by inhaling airborne particles, drinking water, or 

accidentally ingesting soil or dust containing PAHs. In addition, smoking tobacco or eating 

charcoal-broiled food are common routes of exposure to PAHs. 

Some PAHs are krwwr~ carcinogens, and putential health effects caused by PAHs are 

usually discussed in terms of an individual PAH compound’s carcinogenic or noncarcinogenic 

effects. Little attentiun has been paid to noncarcinogenic effects of PAHs. Rapidly growing 

tissues, such as the intestinal lining, bone marrow, lymphoid organs, blood cells, and testes 

seem fo be especially susceptible targets to noncarcinogenic effects. Concentrations of 150 

mg/kg or more administered to laboratory animals have been shown to inhibit body growth. 

Expusurc LU benzo(a)pyrenc (B(a)P) and other carcinogenic PAIls can cause cancer at 

the point of exposure. However, only B(a)P has been assigned a slope factor (SF) by EPA. 

The ural SF for B(a)P, 7.3 mg/kg-day, is based on the geometric mean of four slope factors 

derived using differing modelling procedures from two different studies of mice and rats in 

which increased incidcnccs of cancers of the forestomach were caused by dietary exposures. 

In the past, other Group B2 carcinogenic PAHs were assumed to be equipotent to 

B(a)P; however, it has been shown in animal studies that some arc less carcinogenic than 

B(a)P. EPA has recently adopted relative potency factors (RPFs) that account for differences 
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in the carcmogemc potencies of individual PAHs relative to mat of B(a)P (EPA 1993). The 

RPFs are to be used only for the oral route. In this risk assessment, the oral SF for each 

carcinogenic PAH has been estimated by combining its RPF with the oral SF of B(a)P. 

Animals exposed to high levels of B(a)P in air develop lung tumors; when exposed via 

the dietary route they develop stomach tumors; and when B(a)P is painted on skin, animals 

develop skin tumors. Although RfDs and SFs for dermal exposure to other chemicals are 

routinely extrapolated from oral-route values, it is inappropriate to use the oral SF of B(a)P to 

evaluate carcinogenic risks from dermal exposure because direct dermal exposure to B(a)P 

directly causes skin cancer. 

Thallium 

Thallium is a naturally occurring element that is widely distributed in trace amounts in 

the earth’s crust. It is usually found combined with other elements (primarily oxygen, sulfur, 

and halogens) in inorganic compounds. Thallium is used mainly in the semiconductor industry 

for the production of switches and closures. It is also used in the manufacture of specialty 

glasses and for certain medical procedures. Thallium was once widely used as a pesticide for 

rodents and insects, but that use was banned by the EPA in 1972. 

The major sources of thallium releases to the environment are emissions from coal 

burning or smelting operations. Thallium compounds are generally soluble in water, and the 

element is found in water mainly as the monovalent ion (Tl+). Thallium tends to be sorbed to 

sotls and sediments and bioaccumulates in aquatic plants, invertebrates, and fish. Terrestrial 

plants can also take up thallium from the soil. 

Humans may be exposed to thallium by ingestion, inhalation, or dermal absorption. 

The main route of exposure for the general population is ingestion of thallium-containing foods, 

especially home-grown fruits and vegetables. Cigarette smoking is auother common source of 

exposure. Inhalation of contaminated air may be a significant route of exposure for people who 

live or work near emission sources such as power plants or smelters. 

Most thallium that is ingested is absorbed through the gastrointestinal tract and rapidly 

distributed to various parts of the body, especially the kidney and liver. Thallium is slowly 

eliminated in the urine and feces; its half-life within the body is approximately three days. 

Ingestion of large amounts uvei a short period can affect the liver and kidneys and the nervous, 

respiratory, and cardiovascular systems. Animal studies indicate that high doses damaged the 

nervous and cardiovascular systems and that lower doses over a longer period caused damage 

to the male reproductive system. Reproductive effects have not been reported in humans. 



Oral studies in humans suggest that the liver is susceptible to thallium toxicity; 

necrosis, fatty changes, and altered serum enzyme levels have been reported. EPA has 

identified increased levels of serum glutamic oxaloacetic transaminase (SGOT) and lactate 

dihydrogenase (LDH) as the critical effect for deriving oral RfDs for several thallium com- 

pounds, including thallium acetate, carbonate, chloride, nitrite, and sulfate. The RfDs for all 

of these compounds are all based on a subchronic study in which rats that had been exposed by 

gavagc to thallium sulfate in water showed increased levels of SGOT and LDH, and other 

effects. The RfD for thallium sulfate, 8~10~~’ was obtained by multiplying the NOAEL from 

the critical study by an uncertainty factor of 3,000 to account for extrapolation from subchronic 

to chronic, interspecies extrapolation, interspecies variability, and lack of reproductive and 

chronic toxicity data. (RfDs for the other compounds were obtained similarly, with an 

additional adjustment to account for molecular weight differences.) Confidence in the critical 

study is low because of uncertainties in the results, and confidence in the database is low 

because it includes just one subchronic study and some anecdotal human data. Low confidence 

in the RfD follows. 

There is no evidence that thallium causes cancer in humans or animals. The EPA has 

placed thallium in Group D (not classifiable as to carcinogenicity in humans). 

Trichloroethene (TCE) 

TCE is a man-made chemical widely used as a cleaning agent and solvent for 

dcgrcasing operations. Most TCE released mto surface water or surficial soil will rapidly 

evaporate into the air. In the subsurface, TCE is moderately to highly mobile and can migrate 

to groundwater. TCE biodegrades very slo&ly in subsurface soils and groundwater. Microbial 

degradation products include dichIoroethene and viny1 chloride. 

IIurnans arc most likely to be exposed to TCE in air. TCE also may occur in drinking 

water supplies and consumer products, including metal cleaners, spot removers, rug cleaning 

fluids, paints, and paint removers. TCE may cause adverse health effects following exposure 

via inhalation, ingestion, or skin or eye contact. Exposure to high levels of TCE can cause 

CNS effects, including drowsiness, dizziness, headache, blurred vision, lack of coordination, 

mental confusion, flushed skin, tremors, nausea, vomiting, fatigue, irregular heartbeat, and in 

some cases death. In the past, TCE was used as an anesthetic, but that use was discontinued 

when it was found to cause irregular heartbeats. Chronic exposure to TCE can cause liver 

damage and skin reactions, as well as CNS effects. 
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Exposure of laboratory animals to TCE has been associated with an increased 

incidence of a variety of tumors, including kidney, liver, and lung cancers. However, it is 

uncertain whether people exposed to TCE have a higher risk of cancer. EPA has not adopted a 

current position on the weight-of-evidence classification for TCE. In 1988, the Agency’s 

Science Advisory Board offered the opinion that TCE was on a “C-B2 corninuum @ = possible 

human carcinogen, B2 = probable human carcinogen). Provisional SFs are based on increase 

incidences of liver cancer in mice exposed to TCE. 

1 ,I ,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane is a man-made, colorless, dense liquid with a penetrating, 

sweet, chloroform-like odor. In the past, it was used in large amounts as a chemical inrermedi- 

ate and as an industrial solvent. It was also used to clean and degrease metals and as au 

ingredient iu varnishes. In the United States, present use of 1,1,2,2-tetrachloroethane is limited 

to closed industrial systems in order to prevent most worker contact. 

The major sources of 1,1,2,2-tetrachloroethane in the environment are atmospheric 

emissions, wastewater discharges, and landfills. Most of the chemical released to surface soil 

or surface water would be expected to volatilize, with the remainder leaching to groundwater. 

In grouudwater, it slowly breaks down to more toxic chemicals including trichloroethene, 

1,1,2-trichloroethane, dichloroethene, and vinyl chloride. 

1,1,2,ZTetrachloroethane can enter the body through ingestion, inhalation, or skin 

contact. The most likely route of exposure is by inhalation of air cornaiuirrg 

1,1,2,2-tetrachloroethane. Exposure to large amounts by ingestion, inhalation, or dermal 

contact can cause fatigue, vomiting, dizziness, and possibly unconsciousness. The conccntra- 

tions required to produce adverse effects via inhalation are high enough that the sickeningly 

sweet smell would be noticeable. Most people rccuver from these effects after exposure ends. 

The human health effects from long-term exposure to small amounts of the chemical are not 

known. Chronic oral exposures to 1,1,2,2-tetrachloroe~l~lc have caused liver and kidney 

lesions in rats. 

Oral exposure to 1,1,2,2-tctrachlorocthanc was found to cause liver cancer in mice but 

not in rats. Based on the increased incidence of hepatocellular carcinomas in mice, EPA has 

classified 1,1,2,2-tetraclrlo~octhanc as a Group C, possible human carcinogen and has derived 

oral and inhalation slope factors. The oral and inhalation slope factors, 0.2 (mg/kg-day)-‘, are 

based on increased incidence of hcpatoccllular carcinomas in mice administered 1, 1,2,2 

tetrachloroethane by gavage. A adequate number of animals were treated. Malignancies 
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increased as a function of treatment dose, and their incidence was significantly incrcascd at 

both doses. 

Vanadium 

Vanadium iS a naturally occurring gray metal. In the envir~onment, vanadium is 

usually combined with elements such as oxygen and sulfur. Vanadium compounds, primarily 

vanadium pentoxide, are used extensively iu industry. The largest industrial use of vanadium 

oxide is in steel manufacturing, but vanadium compounds also are used in plastic, rubber, 

ceramic, and other chemical manufacturing. 

Burning of fuel oil is the largest source of vanadium releases to the atmosphere, which 

are generally in the form of vanadium oxides. Deposition of atmospheric vanadium is an 

important source of vanadium in soil and water; however, natural releases from weathering of 

rocks and soil erosion are far greater than anthropogenic sources to the atmosphere. 

Vanadium is not generally very soluble in water, but it can be carried with small 

particles in surface water and groundwater. Because vanadium occurs naturally, people are 

likely to be exposed to low concentrations of vanadium in food and drinking water. People can 

be exposed to vanadium in air near industries that use vanadium, waste disposal areas of these 

industries, or downwind of fuel oil or coal burning areas. Most inhaled or ingested vanadium 

is not absorbed from the respiratory or digestive tract. Only a small amount is absorbed into 

the bloodstream, and most of that leaves the body quickly in the urine. Vanadium is not 

believed to be absorbed through skin. Humans exposed to large amounts of vanadium in air 

have experienced coughs, and eye and throat irritation. However, these effects stop soon after 

exposure ceases. Long-term oral exposure of rats to vanadium causes minor cell changes in the 

kidney and lungs. Female rats exposed to vanadium have offspring of decreased body weights. 

It is unknown whether humans cxpcrience effects similar to vanadium-exposed rats. The oral 

RfD for vanadium is currently under review by the EPA. The provisional oral RfD for 

vanadium, 7E-03 mg/kg-day, is based on a study in which rats were administered vanadium in 

their drinking water. A critical effect was not reported, but a NOAEL of 5 ppm was provided. 

There have been no specific studies of the carcinogenicity of vanadium. No increased 

incidence of cancer has been noticed in studies of long-term oral exposure of rats, but these 

studies are less sensitive than specific cancer studies. Vanadium has not yet received a weight- 

of-evidence classification from the EPA. 
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Vinyl Chloride WC) 

VC, which is a gas or pressurized liquid at ambient temperature, is a man-made 

chemical that does not occur naturally in the environment. Ir is used primarily in the produr;- 

tion of polyvinyl chloride (PVC) which is in turn used to manufacture a variety of plastic 

products, including pipes, wire coatings, automotive parrs, wallcoverings, and packaging 

materials. Most of the VC in the environment comes from the plastic industry‘s releases to air 

or water. In addition, VC IS a known degradation product of many chlurinated sulvents 

including tetra- , tri- , and dichloroethenes. VC evaporates readily from surface water or 

surface soil to the air, where it breaks down rapidly IO nonhazardous chemicals. VC is soluble 

in water and can migrate to groundwater before evaporation can occur. Once in the groundwa- 

ter, VC can persist for many years. 

People are most likely to be exposed to VC in the air, although it is also possible to be 

exposed to VC in drinking water. VC has been detected in the outdoor air near some plastics 

factories, landfills, and chemical waste sites, however, the levels are usually hundreds of times 

lower than the levels found in occupational settings. VC has also been detected in tobacco 

smoke. 

VC may cause adverse health effects following exposure by inhalation or ingestion. 

Short-term exposures to very high levels of VC in air can cause dizziness, stumbling and lack 

of muscle coordination, headache, unconsciousness, and death. Long-term exposure to lower 

but unmeasured amounts in factories where VC is made or processed has caused “vinyl 

chloride disease” which is character&d by severe damage to the liver, effects on the lungs, 

poor circulation in the fmgers, changes in the bones at the end of the fingers, thickening of the 

skin, and changes in the blood. Sume of the same effects have been seen in laboratory animals. 

VC has been shown to cause liver and lung cancer in rats, and liver cancer in workers 

occuparionally exposed lo air cuncentrations in the range of 25 ppm to greater than 200 ppm. 

Based on this evidence, VC is classified as a Group A, human carcinogen. 
. 

The provisional ural slope factor for VC, 1.9 (mg/kg-day)-’ , is based on lung and liver 

tumors in rats following dietary exposure to VC. The inhalation slope factor, 0.3 (mg/kg-day)- 
I 

, is based on liver tumors in rats following one-year intermittent inhalation exposure to vinyl 

chloride. These values, which were established in 1984 and 1985, are currently under review 

and are subject to chiulge based on more rcccnt toxicological studies. 
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Zinc is a naturally occurring element that can be found in a variety of compounds. 

Zinc has many industrial uses, including the production of galvanized steel and the manufacture 

of zinc-containing alloys such as brass. Zinc is an essential nutrient, and an inadequate amount 

of zinc in the diet will lead to adverse health cffccta such as loss of appetite, decreased sense of 

taste and smell, slow wound healing, and skin sores. 

Ahhough zinc occurs naturally, relcascs from nnthropogenic sources are greater than 

from natural sources. The primary sources are releases from mining and metallurgical 

operations and the USC of commercial products containing zinc, such as fertilizers. The 

mobility of zinc in soil depends on its chemical form and on soil properties, which affect zinc 

adsorption. Mobility is grcatcr at lower pH under oxidizing conditions in soils with low cation 

exchange capacity and high organic content. Migration to groundwater is usually slow; 

however, the rate would be faster under favorable soil conditions or if zinc was applied in a 

soluble form or with corrosive substances (such as mine tailings). 

People are exposed to low concentrations of zinc in air, water, soil, and food. Sources 

of zinc exposure include drinking water containing elevated levels of zinc and breathing air 

containing elevated levels of zinc from galvanizing, smelting, welding, or brass foundry 

operations. Drinking water is thought to be the most significant exposure route to zinc at 

hazardous waste sites. 

Zinc appears to be toxic only at levels at least 10 times higher than the recommended 

daily ahowancc (15 mg/day for men and 12 mg/day for women). Symptoms of overexposure 

may include severe diarrhea, stomach cramping, nausea, and vomiting. Serious damage to the 

digestive system can occur if too much zinc is ingested over a long period of time. 

Ingesting excess amounts of zinc can cause deficiency in other nutrients such as iron (anemia) 

and copper. Anemia is the critical, or most sensitive, effect caused hy rr.inc overexposure. 

Inhalation of zinc fumes or dusts has been associated with a condition called “metal fume 

fcvcr” characterized by flu-like symptoms, including throat irritation, body aches, weakness. 

and fatigue. Zinc is not thought to cause cancer or birth defects. The EPA has place zinc in 

Group D (not classifiable as to carcinogenicity in humans). 

The oral RfD for zinc, 3E-01 mg/kg-day, is based on decreased erythrocyte superoxide 

dismutase (a blood enzyme) activity in a lo-week study of 18 healthy women who were given 

zinc as a dietary supplement. By 10 weeks, the blood enzyme activity had decreased to 53 % of 

pretreatment levels. The principal study is supported hy several other studies that indicate that 

zinc supplementation can alter copper balance. The level of confidence in the studies is 
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medmm. The clinical studies were well-conducted, with many biochemical parameters 

investigated; however, only a small number of subjects were tested. The confidence in the 

overall data base is medium because these srudies were all of short duration. Medium 

confidence in the RfJI follows. 
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This appendix contains the following risk assessment issue papers used as supporting 
data for the human health risk assessments at Sites 1 and 2, and supplied by the National Center 
for Environmental Assessment. 

1. Provisional Inhalation RfC for Antimony (CASRN 7440-36-o) 

2. Subchronic RfC for Chloroform (CASRN 67-66-3) 

3. Subchronic RfC for Chromium ( various CASRN) 

4. Derivation of a Provisional Subchronic RfC for Bis (Zethylhexyl) phthalate 
(CASRN 117-81-7) 

5. Derivation of a Provisional RfD for Iron (CASRN 7439-89-6) 

6. Oral Absorption for Arsenic (CARSN 7440-38-2) 

7. Oral Absorption for Chloroform (CASRN 67-66-3) 

8. Oral Absorption for 1, 2-Dichloroethene 

9. Oral Absorption for Nickel (CASRN 7440-02-o) 

10. Oral Absorption for Vinyl Chloride (CASRN 75-014) 

11. Oral Absorption for Zinc (CASRN 7440-66-6) 

recycled paper 
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BFsk Asao3sraPt Issue Papar for: 
Provirionrl Inhahtian RfC for AlX.bOnlp (-lLTl 7440-36-O) 

3io/d:mamrcs (1990) cxpascd groups of aale and female Fish& 
344 rats (65/sar/grOUQ) to 0, 0.055, Z-S11 Or 4.5 Zlg/cU.a 

antmzony triox~da 10, 3.046, 0.426. 3. 76 mq Sb/cu.m) 6 hours/day, 
3 days/week for 52 weaks. 7x3 mm and geometric standard 
doviation were 3.8 um and 1.3, respectively. The animals were 
znanitored for 1 year after exporurta tenainaricn. Tba Zollowing 
parrmrrers were us.33 to asrrcse taxlcity! cXnica1 obrrnation. 
body and oryan veiqht, hcmarology and gross irnd histopathologlc 
exartinarron. 

ocular irritation wan or?cervcd at the 6 month-interim kill; 
huwcver, these effects ware not observed at mnth It or 18. A 
doss-relatea incroasaa incidence of cataracts was observed in the 
rata killed 12 months after expomrc? termination. Minimal to 
noderase incrorrr8 in the numiacr of nlvtolar/~ntraalvcol~ 
macrophages were QbSmVed in treated rats. The severity vas doss 
related- A oiqnrrlcanz increaoe 1x2 the rnaidcncc of increased 
number of alveolar/titraalveolar macrophaqes, characteristic OL 
occupazlonal pnauaoconioels wag obccrvcd in tie exposed rats 
killed 6 or 12 months after e~arure termination. No other 
histopacbalogic altaratxons ware oborrved. 

A variaty of rQSpiEAtOry etteCtE nave bean reported in 
humans and animals cxuosed to antimony. Most of tham aftacts 
are assocl.atod with the pnysioLoqic rooponsm to d-xct 
aacunulation in the lungs. AntFnony pnaumoconioois ia the most 
frrq;rently raporcod kaalt3 ofioct reporcrd in workers exposed to 
antIzany trioxide and/or pentoxide (Cooper et al., 1968; 
Pozlconja)c anti Pavlovich. 1983; Ranon, 1953). Oth8r rempimtoxy 
effects reported in workers include chronic hranchitis, chronic 
emphysema and tiltation (Potkon]alt and Pnvlovich, 1983). A 
refationship betveen exposure levels and affrat cannot be 
esrabllstmd tram theso data because the uarkars vare al;0 
cxpaaad to aizkar conpounds including arsenic oxide, hydrogan 
~blaede ana nyaraqar, sulrLde. 

I!Br respiratory erroczo observed in annuls include 
increased nummer of dust-laden alvrolar maerophugrs, 
ktmrstitial Llbrools, kypartrophy ana hypcrplasia of alveolar 
wall cells and cbolcaterol clefts (3io/dynamics. 19a6, 1990; 
watt. 1980, 2383: crotb l t al., 19861 Gross et al., 1952). !rha 
rCfactr, of dust ovulordinq of the Ur.qs may proqrtas from the 
accumulation of dust-laden macrophaqoa to ilbrotis (Morrow, 
19iM). 8ecaucc of t!lu rnteqral role the macrophagu have in me 

Far internal use ally. DRA?T - Do not cite it qnatc. 
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proqrossron t3 fCiarosis, nonreversible proliferation of 
macrophagmr ualp ccnsidoraa a sarlaus health er’foct and, tius , 
cJ.ncc1fied a8 a ?AuzL 

In aaaiticm to the observed respiratory Xacf effects, 
cardiac effects jaltamd EXG reaaingt) have bean oasarvod in 
humans and l nunalc cxpocod to airborne antimnny (Brlzger et al. , 
1954) . Degmerative changes in eh0 myOcardium nave also been 
obuerveo in aniaa~o exposed to antimony (Brlegy et al., 1954). 

Cooper et al. If9681 examined 28 workers exposed to a&borne 
antimony trioride or anthony ore for, l-15 years. Airborna 
antimony lcvak uerc mccloured at numerous locations, The range 
was 0.081-138 mq/cu.n. Roentgenographic axarnltutlons vu8 
conductoa in l3 of the vorkcrs. aascd on this cxaminazion, three 
of the uorkers mm-m diagnosrd as having antbony pnoumoconioric 
ana five ware wcpcctcd as Ewing pneumoconiosis. No consistent 
pattttrn of a bnmmalities or lung tunction vere ahsenred although 
lung function ctaangeo wore observed in some of the vorkers. 
Ele~ocardiogram reading6 were taken on 7 of +A 28 vnrkers. 
six nad normal readinqs, t&r readinqa for t5t seventh worker were 
indicative or 6light bmdycardia. 

Workers (n-51) l mpIoyecI in an antimony slnrlting plant ror 
3-u years (mun 17.91) wart crxamincd (Potkonjak and Pavlovich, 
1583). The workars were cxaminmd 2-3 time over a 25-year 
pari&. Trio muat oancanuatfon rancrcd from L7-88 mg/cu.m. The 
percataqe of antimany in thr dust WAB 38.7-88.9* antlnrony 
trioxiac ana f2z-'/.su:t antzntony pcntoludr. Contammants preaext 
included silicon oxide (0.82-4.72%), arunic triaxida 
(0.2i-6.4or) and inrrtc trioxade (0.9-3.8%). Tuning the midpoint 
percenta& of the antimony ?&oxide and pentoxide rangr (63.S and 
58, rospactlvaly), the range or antimnny in tEo dust WQS 
9.64-50.2 mq SbJsu.m. The authora reportd that over $08 or the 
dUPt nd a paXLao Pi.20 of 1UBS than 5 um. The workers 
pr&&Tantly expasai to antimony oxide exhibitad dmflnitive 
signs of paaumocoaiocie, an aasczzmd by chuf: X-raya. The 
pnaumnnoconiosis observed In tba vorkrrs was characterizad as 
~rporadlc pinhe& looiono. The author0 natnd that pnwmoconiotic 
change3 were not observed in. vorlrars axposad to antimony oxide 
duet Lor loaa taan 9 yebrt. ChXOniCJ COUghinq VW !mtad in.60.8t 
of the workers. dthar respiratory symptom included 
hrnatblumur is effort, vhuamg and vhistling bronchi. 
?ulrJonary functioa changes did not have a charactmriotic pattern. 
xauov6r, amay omuucrion, b.ronchosp;r~ and hypuinflatlon have 
been reported. Ia addition to tic gannchyml chan&s causaa by 
pneumacanlonis, cwonrc aronchitlm (37.721, chranio eznmhysama 
vftb pulmonary function chdnqcs with avidanca at hyprrinllation 
(34.!31), inactive tubmrculosis (18.23) and pleural adhamionc 
(27.51) ware alno obrrrved. Upper airway infhmnation was 
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observed in 35.3t OL Ule ecdjccts. AnrzEony dannatmsa, 
&aznctcrired by vesicular 3~: prutular lericmzs vith residual 
nyperpqmntation, ins ooswd in 32 of the workarts. eapecioiiy 
during the summer. 

Renes 112953) exaPined’78 antimony smelter worksus eU!pfOpd 
:or 2 voa&n or lonqer. ma mmes from the smelter contained 689 
antimony, 4.13 arsenic, 0.4% lead- and 0.4% C-U. Tt is 
poroibla that tna worlcors war8 also exposed to nyclroqen culfidc 
and sodium hydroxide. The avtraga GOntePfratiOJlo Of antimony 
'Jora 10.07 and 11.8L q/cu.m in tvo uork areas. SarCne88 ad 
bleeding of the nose uare reported in 70% of thr workers, 
Larynqitis, erosions or ulcerations on the vocsal cord was also 
observed. Tht SCZWZSL~Y OL -888 reE&J.kaLCJKY tffccb W~ZS duzatir;n 
smlataa. Abdominal cramps, &arrfka, vomiting and dizziness were 
obscnted. Dnritis and nodular ulcerative lesions, occurring 
in sve8ty friction araar, ware reported during a brief parioa of 
high expomra to fumes. ?naummitis wa8 Clia~oS~ by X-rnys in 
SIX 0r six subjects. Poripharal parenchyrPa1 pufmomry damaqo was 
not observed. Altered EKG rcntings, indicativa of bradycardia, 
ware observed in one aut of save! WozltUS- 

Factory vorxars (mln) 8xpooed to antmony triruLrldo for 8 
months to 2 years true ~~aminad iBriag8r 8t al.. 1954). A& 
concmntrationn oi antimony trlsulfldo rangad from o.tia-5.5 
sq/cx.s (0.4-3.9 mq Sblcu.ma), vith the nrajority over 3.0 mg/cu.m 
(2.2 mg Sbfcu.rr): the parclcla sfze ~8s not raponad. Tha 
workers also may hwr b8an exposed to phenol formaldehyda, Blood 
pressure of ovmr ISO/ was obse.rVfM in 14 Of tha VOrkus; 24 
vorkars had 4 blood pressure of under 110/7O. Altarsd EKG 
rmadinqa (montXy or the T-waves) Vu8 OEsarVad ln 37 out OS 75 of 
tha workhrs . EKC changa8 war8 detected in 12 out of 56 worksrs 
reexaninad after antimony ZiUuifido US8 &MB dLtCOn~Ud. X 
~aryr number of vork8ra complained of gmzrointmstinal 
dfsturbanc88 (details not provld~d). c;lPtrointaotinal ulcers 
ware dataotcd ti 7 out of tha 111 vorkets o~amintd per 1000) an 
cmnpared to Uts uacidmncs for tbo total plZiBt population 
(59/3912, 1s par 1000). Raspirntory rrritatfon wa13 not reported. 
Swallowing of the anrimony-containihg dUSt my lava conuibuted 
CO the qantrointrstinal effects. 

Woman (number of indivi&Jals not reported) working at an 
antimony metallurgical plant v!m vu8 oxpoS8d to a mixture of 
ontmony trioxida, antimony pcntasulfide and matallic~ antimony 
war8 awaminmd over a I-yaar period (Bmly8oVa, 1967). A cwntrol 
group was also l ~aminedr huwcver, a darctip+fon of the controi 
group warn not provided Ln tha.rrpOrZ. The level of airborn 
antimony and tna preaanca br abmnuo of othar compounds WIze not 
reported. Disturbames of men8trUal CyClP and inf laatmatury and 
otbmr ailments of sexual orqans ware raporrea in 77.51 of tbc 
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work- as compared to 56% in tke Control group. Dirturhilnces or 
minxma 1 cycle vere Um most rrequently reported effcor. NO 
details or description of the effeCCS WerP rePotted- An ' 
Fncrensed nummr of cpontaneoue aWttronc (12.5%) was observed in 
the vorjcers 48 compared to controls (4.11). Seausm it is r.ot 
knoun if tne controls had COmparaDLO jobs 'to tho exposed group or 
what type of work the exposed group did, it ia difficult to 
d&ermine if theee effects were a-sure related. No difference 
in birth velaht vas observed among infant3 born to women expot;ed 
durir.g praqnancy. Starting at b wXR.hS ox' ago, tnuro was a lag 
in body weight atong infancts from exposed me compared to 
the control group, and was more rev=? at the end of 1 year. 

. 
croups of male anti femala uistar rats (9o/rox/group)-were 

expoacd to eiQm.r IS mq/cu.m (TWA) nntiznony trioxide or antimony 
ore 38 mq/cu.m tno~) for 7 hourr/aty, 5 dayepoek for 51 weeks 
(Croth at al,, 2966). T!m MllubS for the antixuJny trioxide and 
antimony ore test amospheres were Z-P and 4.8 urn, roopoctivaly. 
The eiqma g valuee were not reported. The test atmospheres for 
the antimany triaxida and 4ntirPOny ore aYpOrutoE oonuined 80% 
antizony (36 mg Sb/cu.m) and 4G% anti-y (X7.5 mpq/Sb/cu,nr), 
respectivrly. A slight decreare ln bocry veiqht -7as obsemeu in 
the treatnd animals. Interstitial fibrosis, aAveolar+ail cell 
hyputropny and hyprrplasia and cuboidal and Cole Cell 
nuraplaka of the lunqs were observed in the nntimmy-exposed 
rncs after 6 monthff Of AXpOSU*. An huOasU in the size of the 
l f f  ected 4rc4 WAS observed after L2 months of exposure. In 
addition, ftholutrrol clmftr in thu lungs vere smmn. An incraare 
m tnc cxccnt of the intuztitial fibrosis of the lunqa was 
obearved in the rats 4-S months por~erponura. No significant 
hirtopatholoq~c keions vere obsemmd in tbo controls. An 
inuremu In the incidence of lung ttuaors (OqUemouc-~011 
carcinomas, bronchioloalveo~ar adcncma8, bronchioloalveolar 
carcinomas and ncirrhous WCfnmU) Vare observed in the fumala 
rate exposed to antimony trioxide (27%) and antimony ore (25%). 
Lung tumotJ wwrm not obsenrad in the OxpoSOd Ml0 rats or the 
miuo or faanle control rats. 

Fifty 2nalc Sprague-Dewlay rats verc exposed to 100-125 
ng/cu-ra antfmcmy trfoxida duet (84-105 mg Sb/Cu.m) 25 hours/week 
(aaaly cxpoeurr duration ~4s not reported) for 14.5 months- (Grose 
et al., 1952). man particle cite was U.6 uJ- A control group 
(n-50) vas exposed to dust (25 mg/cu.m) contaming 1% antimony 
trioxide. Xottling of the lung Sul-Ymza wax observed beqxnning 
after 3 months of exposure; the severity wa8 dUri¶tioFSeldted. 
Fatty deqeneratlon and nuUOSit Of Plvaolu nuorophaqas and 
lipoid cryskis vi-in alv?olor vafls and interstitial tissue 
wera obscmd. T?9ona caanqer WWXI not abnervod ln War control 

group- 
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Groups Of fczzaia Fisher ratLI ark Sin=kir S-l miniature 
swine (n=50/6pecies/group) ware expomxi t0 0, 1-S or 4.2 mg 
sb/cu.m as mtinony trloxlde duGt 6 hours/day, 5 days/ve& far i 
year {Watt, L.980, 383). The. Ferret’s diammter of the pwiclns 
was 0.4 um and t!x standard deviation wan 2.2. Yo alterations in 
hematologic parameters vere obrPnted in either species. IKc 
readings wara wten on the pugs. no alterations vcre d&cc,&. 
In tuba exposed rars, fucml fibrosis, ademnmtmx~n hyperplaola, 
multinuclaated giant cells. choleaternl clefts and pntumonocyte 
hyperplasia were obrcrved in the 1ungR. The smmrlty was CIOSP- 
and duratron-ralatad. A srgrtiiaant increase in lung weight Vd6 

al80 observed i& the upored mm= 8 statistically significant 
inmarco ln thn incidencr of l~nq ncaplasma (acirr!mus 
carcinomas, squamous cell carknanms or bronchioalveolar 
aaonamas) was obiamtad fn the rat8 eXpO8ed to 4.2 &q/c&m. No 
difference between the control p3Up and tie 1.6 mq/cu.n exposure 
group for rho irrcidnnee of lung ncoplasms was observed. Ho other 
histologic altczutions were obsuved in thr mts (Watt, 1980). 
Ne hirtopathol@C annornulitics ware obecuved in tic pigs. 

ma 4.3 mq/co.a cxpoaurt lcval u34d in the Watt (1980, 1983) 
study was similar KO the highest exposure level urrd in the 
Bio/dyWnaC3 (1990) StuUy (3.76 mq/cu.m). The exPc.rimental 
protocol. uaa sixilu for the tuo s~~Iins; however, flhrosis was 
not obmrved in uao klio/dynamxcs (1990) study. DiffUtnC8s in 
the method of assessing pmicle site (Ferret’s diameter as 
comparaa to the mass modian aurxl~ic diamatsr (HHAD)) 
precludes a coaparrson of the studier. Howaver, if the studies 
used aitroronr. partlclou, then a diffarenca XXI Um parziclo size 
of tho antimony aerosol used in the studies might explain thr 
discrepancy in uua severity of lung aSfeats. T&e deposition and 
clearance of antimony from tie hng is dtpendmnt on particle size 
(?elicetti et al., 1974; Thomas et al., 1973). Saallcr part&Au3 
are deposited ic tie lover ,-eapiracory gract and arm nlau\y 
clorrad from trim lunqn. Larqu partfclar US dcpoartcd in the 
upper ahaya and arc clrared mom efficiently from thm 
respiratory tract. Thus, an antimony oero301 ulth a smaller 
particle size wuuLC coma into contax with thm lunq ror a 
period or tfaa as coqarod to an aerosol ma& up of larger 

lonqjer 

partides - Thr lung antimony hrdm WAI not 'manrurd in ths Watt 
(lQP0, 1983) smmy, thermby maklnq it difficult to dstam@m if 
lung antimony hrdcn was the COnKributing factor to tha 
Uiffaronce in Uas severrty of effects betuecn t&c two studies. 

Gtcups of male and F emalc (SO/ccx/group) Fisher 344 rata 
wue exposed to 0, 0.25, 1.08. 0.92 or 23-M mq/cu.n antimony 
trloxida du8t (0, 0.21, 0*92, 4.11 or 19.61 mq Sb1cu.m) 6 
hours/day, 5 dayo/vc& for 13 rocks (l¶io/dynnriu, 1983). mm 
N?~AOY and grommtric standard daVlatlons wara 7.9 um 1.6, 3.0 urn 
l.f, 2.9 UZI 1.6 and 3.4 um 1.6, for the four aqaos~rr l~el~, 
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rcrpectzve1y. CorneaA krcquluitres VC~'O obrmcd in trcacod 
rat8 and conrrcl isnales; hovever, the incidence ups hLgbor in 
crorted feaales - Alopeaar wan obeervcd i3 all group8 with the 
highest incident: ia thr 0.92 ~/CU.m qrQUp. A slight decrease 
(lass tntn 10%) in body volqnt was observed ln the rats exposed 
to 19.6 mg/cu.m 0S antimony. No consisumt changes in 
hen;rrolCqiC pzramaxart were observed- A Ciiqht inCrCa3e in SGDT 
activity vas obsuved in the males ftxposed at 4.1 mg/cu.m or 
greater. After 13 veeko of expcurc, a significant increaac ij 
the ntitr of alveolar-intraalveolar macrophage~ was absnrved in 
rats oxposed at 4.11 mq/cu.m or qraater: Ratt exposed to 0.9 
mg/cu.m and killed 1 vaek after termination of sxpowure exhibited 
an inctewe m uw numxar of alveolar~inzraalvco~ar macropaaqeo. 
A separate review cf this data by the Experimental Pathology 
Laboratarlan, Inc., showed an increased incidence of pncuaoaytc 
hyperplasia in tfrr 4.1 (4/5) and 19.6 mg/cu.m (5/S) groups. This 
rJas not ObsaFaa at ldvor ConEOnUltlOa or In the controls. 

SiY rahhitr (strain not SpOifiOd) vcua exposed to 4.6 
ntq/cu.m antimony trisultide (4 mg Sb/cu.a) for 5 hours/day, s 
days/w-k tor 6 we&s (eriagar ac al., 192143. 

Altered EKG readings, 
Thm particle cite 

wan 2 um or lens. indicative of slight to 
moclerare myocardial damaqe, were obsorvoa. In addition. the 
myocardim smeared to be VW flabby, and swelling of myocardial 
fibers and cytoplasaic granular was oboenfed. 

Ten nale wlstar raw ware cxposra to 3-07 mglcu.m antimony 
trrsulfidm (2.2 mg Sb/cu.ml 7 hours/day, S days/week for 6 UC& 
(Rriegar et al., 1934). mn particle sire wan 2 um or lonn. 

Altered EE’.C readinqa (elevations of RS-T SagmerIt, T’lwavea 
ZrmquontIy Slattened) vara detectaa. Slight to aaderate 
hyparcmia of the hsa= rind daganerativc par~chmtaus changes in 
the heart vmrm obsmnmd in 90: of tha raU. A mild cloqroa of 
conqoation and focal axas of hemorrhaqaa ware obsarvrd in tkm 
lung. The authors noted tEa'~: ma congestion was probably 
seoondtry to the heart damage. 

Crouoa of two famale doqa (strain not specified) uere 
ucposed to antlmany rrfsulfldo (panic10 SiZa Of 2 um or bun) at 
lOVCl6 of 5.32 nlq/cu.m t3.e lag Sb/cu.za) for 7 weaka or 5.55 

0qfcu.a (0 mq sbjt2u.m) for 10 vadcs (Brieqar ot al., 5354). The 
doqs uure exposed for 7 hours/&y, 5 days/we&. No definite or 
consirtrn% RTG changes bmrm ObSaZVPd in the doqn expoaea for 7 
iradw. EKG chunqez indfcotive of myccardial injury were obserimd 
in the dogs sxpord For 10 3eeJc.s. 

Tivm rabbf tR (wraln got specrf iec$) were urpored to 27.0 
mg/cu.= rntlmony trlsulifdo aerosol Cl9.9 m0 Sb/cu.aJ, via a 
particle size or 2 ua or inns (Brlogmr et al., 1954). x is 
assumed that thm rmbltt vcrc exposed for 7 hours/day. Altered 
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ECG readings,' indicarive of myocardial damaqo or coronary 
inadaquacy, vera observed in three rabbits. Slight to lnoderace 
parmchyraatous chanqen or the myocardrurp vero observed. Slight 
paronahqatous daqcncrntion of the liver (five of five) and of 
tubular tpithellum of kidney (three of iive) Vare observed. 
Izatlammatory prucessen, vlth and vithout pimtent deposits, were 
pr8rcnc in the lung. 

Derivation of a Proviaionnl fPhrlation RfC; 

A LQAEL of 0.055 mq/m' was dctezmxd for increased number 
02 alveolar macrophagss from a chronic fnhalatlon rat study by 
8lo/dynamica (1990). Therefore, this study wae used to derive 
t5a provisional chronic RIG. calculation of the uj- is as 
:ollowsI 

a. 

b. 

C. 

LoA&L of 0.055 m/m? for antimony trioxida (Z&c+) is 
converted to LOAFT. olT antLmbny (Sb): 

Sb molecular &might = 121.8 and sh@, malacul~r fomula 
waiqnt = 293.5 

LOAETL (nq Sb/a?d) - 0.055 mg syy x ((121.8 x 2)/291.5! = 
0.046, 

LoAEL of 0.046 m9/m' ia adjuated for intermediate exposure: 

~A=WiI - 0,046 q/m x G hours/24 hours x 5 days/t days 
- a.008 nrg/mf 

~=hBC - LOA&= x RDDR 

where: the w  is the human equjvalant concentration 
ror zne uma.ana van calcula~mci for an 

aarosol;rsspiratory ef fact in tha pulmonary raglan 
and 

RDDR is the reqiOna1 dc~osited does ratio, 

RDDR - 0.7869 for m of 3.8 &m and sigma q of 
1.8 

K=kc- 0.008 w/d x 0.7469 - C.006 nig/n? 

. 
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Calculation or trio provisional cnronla RfC zs: 

RfC = LO-;(UF x .W) 
- 0.006 rag/m’ / (1003 x 1) 
= 6P-E mq/ld 

hn unccrtaizaty factor or‘ 1000 reflects 10 to extrao014t~ 
from 4 L,OA.EL to 4 NOAEL, 10 to protect sensitive human 
subpopclations, and 3 for 1acJC of aeVelOpmCnta1 and reproductive 
toxlcrty studies. III additional factor oL 3 is used for 
spocie4-to-species excrapolauan rinco a doeimerrrc adjuctmcnt 
va5 utilized. 

Eligh confidence is placed in the principal study 
(Blo/eynatics, 1990). It it a Wall designed chronic mhalatian 
study in which an adequate sample sizr va8 uxmd. There is lou 
confidence in the data baca on thr eoxicity of airborne 
antimony. TM Bioidynamks (1990) and Watt (1980, 1985) studies 
exposed rats to approvimately 4 mg/cu-m for 1 yorr. Fibrosis of 
the lung van observed in the Watt (1980, 1983) studfes. This 
effect was not obsarvmd in thr FJiO/dytlarpiOS Study (1990). ho 
discussed above, this difference is prowly 4 reflection of tie 
diifarmce in particle sifa of tM l timany in Kh8 fast 
a-spheres generated in the tuo studies. A cwarison of the 
dlffmrmuzms in tha toxicity of varfoum antimony partIclo tiror 
vaa not located. No reproductive or daveiopamntzal toxicity 
studias uero located. Altnocgn there are several limitatlonr to 
tt~c Belyaeva (1967) study, this study dou tuwcst that exposure 
to airbornm anttiny may CIUSO dovelopment;ll ana roprwuctlva 
toxicity rn humans. Reflecting high confidence in the key atudy 
and low confidencn in the data bass, conrieanca in the inhalation 
RfC for antimony is medium. 
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Enclosure III. 

Risk Assessment Issue Paper for: 
Subchronic RfC for Chloroform (CASRN 67-66-3) 

The presented data in Torkelson et al. (1976) are a 
compilation of several smaller studies that were conducted prior 
to 1965. Groups of rats (n=lO-12/sex/dose), guinea pigs 
(n=8-12/sex/dose), and rabbits (n=2-3/sex/dose) were exposed to 
air or chloroform at target concentrations of 25, 50, or 85 ppm 
for 7 hours/day, 5 days/week for 19%SO3 days. The average 
actual concentrations were 23.1, 47.5, and 84.4 ppm (113, 232, 
and 412 mg/m3). The duration-adjusted concentrations were 23.4, 
48.3, and 85.8 mg/m3. One male and one female dog were exposed 
to an actual concentration of 23.1 ppm (duration-adjusted value 
23.4 mg/m3.) for the same exposure period. Male rats (lo/group) 
were also exposed to an actual concentration of 23.1 ppm for 1, 
2, or 4 hours/day, 5 days/week, for the same period (duration- 
adjusted concentrations 3.36, 6.72, and 13.4 mg/m3.). Strains 
were not reported for any species. Actual concentrations were 
generally within 10% of target. All animals were sacrificed the 
day after the last exposure, except that half of the rats exposed 

-. to 23.1 ppm 7 hours/day were kept for 6 weeks before being 
\.. * sacrificed. Unexposed control groups were also used. 

Survival of many of the control groups was very low. 
Survival of unexposed male rats in one set of experiments was 
67%, and survival of air-exposed male guinea pigs in one set of 
experiments was 50%. Too few rabbits were tested to derive 
meaningful survival figures, but in some rabbit control groups 
only l/3 or 2/3 animals survived. No mention was made in the 
report of the high control mortality rates, and no mention was 
made of any possible cause (e.g. bacterial or viral infections). 
The high mortality in the controls compromises the study and 
makes it difficult to interpret the survival data from the 
treatment groups. For example, although only 40% of the rats 
exposed to 23.1 ppm for 4 hours/day survived, the effect was not 
concentration-related. In addition, no adverse effects on organ 
weight or histomorphology were reported for this group or the 
rats exposed to 23.1 ppm for 1 or 2 hours/day. An infection in 
the animal colonies could account for both the high mortality and 
the inconsistent results in guinea pigs and rabbits discussed 
below. 

Excess mortality (40%, compared with a high of 178 for the 
concurrent controls) was reported in male rats exposed to 84.4 
wm - The mortality was reported to be generally attributable to 
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pneumonia. Marked interstitial pneumonitis was seen in males at 
this level. Pneumonitis was also reported in remale guinea pigs 
and male rabbits at this level (= for guinea pigs based on 
thoracic surface area = 77 mg/d.) and in female rabbits at 23.1 
mm CHEc = 15 mg/m3), but not at higher concentrations. 

Relative liver weight was significantly elevated in male 
rats exposed to 84.4 ppm, but not in either gender of any other 
species. Marked central lobular granular degeneration of the 
liver was reported in rats of both sexes that were exposed to 
84.4 ppm. Similar degeneration was noted at 47.5 ppm, and some 
degeneration, along with focal areas of necrosis, occurred in 
male rats only at 23.1 ppm. Liver enzymes (serum glutamic- 
pyruvic transaminase (SGPT) and alkaline phosphatase (AP)) were 
normal for all exposure groups, No histopatbology was reported 
in rats that were allowed to recover for 6 weeks prior to 
sacrifice. Inconsistent results were obtained with guinea pigs 
and rabbits. Central lobular granular degeneration with foamy 
vacuolization was observed in male guinea pigs exposed to the low 
concentra-tion (23.1 ppm), and female guinea pigs at this 
exposure level had light-colored livers with central foamy 
vacuolization. No liver effects weL-e seen in guinea pigs at 
higher exposure levels. In rabbits, liver effects were observed 
in high exposure males (foamy vacuolization and necrosis) and 
females (central lobular granular degeneration and necrosis), and 
low exposure females (central lobular granular degeneration and 
necrosis with slight fibrosis in the portal area). No effects 
were seen in rabbits of either sex exposed to 47.5 ppm, or in 
male rabbits exposed to the low concentration. 

Kidney weights of male rats in the two higher-exposure 
groups were significantly increased; increases in female rats at 
these levels were not statistically significant. Cloudy swelling 
of the renal tubular epithelium occurred in rats of both sexes 
and at all exposure concentrations. There was no effect on serum 
urea nitrogen (SUN). Male guinea pigs in the low-concentration 
group had increased tubular and interstitial nephritis; the 
absolute and relative kidney weights of female guinea pigs 
exposed at this level were elevated without accompanying 
histopathology. No kidney effects were seen at higher levels. 
Similarly, interstitial and tubular nephritis was reported in 
male and female rabbits at the low concentration, but no kidney 
effects were seen in rabbits at 47.5 ppm, and the only kidney 
effects reported at the high concentration was cloudy swelling in 
females. Female rabbits at 23.2 ppm also exhibited glomerular 
nephritis. The only pathological effect in the dogs was an 
increase in capsular space in the glomeruli and marked cloudy 
swelling of the renal tubular epithelium observed in the female. 
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This study suggests a LO- of 23.4 mg/& and a NOAE& of 
13.4 mg/m' for rats. Inconsistent results preclude the 
designation of a NOAEL or LOAEL for the other species in this 
study. 

Plummer et al. (1990) exposed male black-hooded Wistar rats 
(n=12/group) to air or 50 ppm (244 mg/m3) chloroform continuously 
for 4 weeks, except for two 14 hour periods/week. in additional 
group was exposed discontinuously (6 h/d, 5 d/wk) to 275 ppm 
(1343 mg/m3), for the same total exposure (duration-adjusted 
concentration of 240 mg/m3). Within each group, rats received 
either plain drinking water, 0.05% w/v sodium phenobarbitone, or 
5% v/v 1,3-butanediol (n=4/subgroup). Only the liver was 
examined histological-ly. The most prominent effect was 
microvesicular fatty change, seen through-out zone 2, often in 
zone 1, and usually not in zone 3. There was also some focal 
necrosis throughout the acini; guantitation revealed a 
significant difference from the control (p<O.Ol). Adverse 
effects were smaller in the discontinuous-exposure group. Injury 
in this group was characterized as minor to mild, with scattered 
hepatocytes containing small fat droplets and a few foci of liver 
cell necrosis. The smaller adverse effect of discontinuous 
exposure was attributed to saturation of the metabolic processes 
that convert chloroform to toxic intermediates. In this study 
240 mg/m' is the LOAEL, but only one concentration was tcstcd. 

Murray et al. (1979) exposed 34-40 bred CF-1 mice to 
filtered air or 100 ppm spectral grade chloroform (488 mg/m') for 
7 hr/day on gestation days (gd) l-7, 6-15, or 8-15. Maternal 
body weight gain was significantly reduced in the groups exposed 
on gd 1-7 and gd 8-15, and slightly reduced in the group exposed 
from gd 6 to gd 15; food consumption was slightly reduced in all 
treatment groups. One exposed mouse in the latter group died of 
gastric ulceration, but the etiology of this effect was unknown. 
The ability to maintain pregnancy (percentage of animals that had 
implantation sites at sacrifice) was significantly reduced 
(~~0.05) in the groups exposed on gesta-tion days l-7 or 6-15. 
The number of resorptions/litter was significantly increased in 
the group exposed on gd l-7, but not in the other exposed groups. 
Mean fetal body weight and crown-to-rump length was significantly 
reduced (~~0.05) in the groups exposed on gestation days 1-7 or 
8-15, but not in the group exposed on gestation days 6-15. The 
incidence of cleft palate was significantly increased (p<O.OS) 
only in the group exposed on gd 8-15. The effect occurred 
largely in fetuses with retarded growth. All exposed gruups 
exhibited an increased incidence of delayed ossification of the 
skull. Liver toxicity was observed in the dams. Absolute and 
relative liver weights were significantly increased (~~0.05) in 
the groups exposed on gestation days 6-15 or 8-15, and SGPT 
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activity was significantly increased in the only group in which 
it was measured (those exposed on gestation days 6-15). 

Schwetz et al. (1974) also found that chloroform increased 
the incidence of resorptions and structural defects. They 
exposed bred Sprague-Dawley (Spartan) rats (n=20-31 for treated 
groups; n=77 for the control) for 7 hr/day on gestation days 6-15 
to filtered air or 30, 95, or 291 ppm reagent grade chloroform 
(0, 146, 464, or 1421 mg/m3). An additional control group was 
fed only 3.7 g food/day to control for the marked anorexia 
observed in the high-exposure group. In the high-exposure group, 
the apparent conception rate was only 15% (compared to 88% in the 
control), and the percent resorptions was significantly increased 
(pc0.05). Since the only evidence of.implantation was a focal 
increase in the vascularity of the mesometrium, chloroform 
exerted its toxic effect early in gestation. Both the fetal body 
weight and fetal crown-to-rump length were significantly reduced 
(~~0.05) in the offspring of the high-exposure group. Gross 
abnormalities (acaudia or short tail and imperforate anus) were 
significantly (~~0.05) elevated in the 95 ppm exposure group. 
Additional significant effects in the 95 ppm group were increases 
(p-zO.05) in the incidence of delayed sternebra ossification, wavy 
ribs and soft tissue edema. The only effects observed in the 
l'starved" control group were reduced fetal size, showing that the 
effects at 291 ppm were largely chemical-related, rather than 
secondary to weight loss. Relative maternal liver weight was 
significantly increased at 95 and 291 ppm. This study suggests a 
NOAEL for developmental effects of 146 mg/mf. 

In an oral study, Munson et al. (1982) administered 0, 50, 
125, or 250 mg/kg-day chloroform by gavage to CD-1 mice 
(n=7-it/sex/dose). A dose-dependent increase in relative liver 
weight that was statistically significant only at the high dose 
was observed in males. In females, absolute and relative liver 
weight was significantly increased at all three doses. A dose- 
dependent increase in SGPT and serum glutamic-oxalacetic 
transaminase (SGOT) levels was observed in males, but the effect 
was not statistically significant. Slight histopathology was 
observed in the kidneys and livers of males and females. 
Generalized hydropic degeneration of hepatocytes and occasional 
small focal collections of lymphocytes were observed in the 
liver. The kidney showed small intertubular collections of 
chronic inflammatory cells. The report did not state at which 
doses histopathology was observed. Humoral immunity was 
affected, as by decreased antibody-forming cells in the spleen. 
The effect was statistically significant only in males at the 
high dose. Cell-mediated immunity (delayed-type 
hypersensitivity) was impaired in females at the high dose. No 
histopathology was observed in the spleen. Based on the liver 
effects, the LOAEL is 50 mg/kg-day. 
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In an experiment conducted by Heywood et al. (1979), beagle 
dogs (8/sex/dose) received 15 or 30 mg/kg-day in a toothpaste 
vehicle by gelatin capsule, vehicle alone, or were untreated. 
Statistically significant increases in SGPT levels were found at 
30 mg/kg throughout the treatment period, A smaller but 
statistically significant increase was found at 15 mg/kg from 
weeks 130 through 364. Levels declined in the posttreatment 
recovery period. Apparent dose-related increases were also 
observed in gamma glutamyl transferase (GGT) and glutamic 
dehydrogenase (GDH), additional markers of liver injury. 
Relative liver weight was only slightly increased in both 
treatment groups. The only treatment-related histopathological 
changes was an increase in the size and number of fatty liver 
cysts in both treatment groups and animals of both sexes. The 
incidence of haemosiderin occurrence was also increased in the 
treated animals. This study suggests a LOAEL of 15 mg/kg-day. 

Palmer et al. (1979) treated Sprague-Dawley rats 
(IO/sex/dose) with chloroform in toothpaste or toothpaste only by 
oral gavage. No primary data were presented. Increased liver 
weight with fatty change and necrosis were reported at 410 
mWWday, along with gonadal atrophy and bone marrow 
proliferation. There were "less pronounced" changes, along with 
changes in liver and kidney weight at 150 mg/kg-day. Study 
details are insufficient to establish a NOAEL or LOAEL. In a 
followup study, Sprague-Dawley rats (50/sex/dose) received 60 
mg/kg-day or vehicle only by gavage for 95 weeks. Animals of 
both sexes exhibited a small but consistent and progressive 
reduction in weight gain. The study authors did not report if 
the change was statistically significant. Plasma cholinesterase 
was significantly lowered in treated females at weeks 29, 34, and 
52 (p<O.OOl) and at week 80 (~~0.01). The decrease was not 
significant at week 95. Relative liver weight was significantly 
reduced in treated females, but only "minorgl histological changes 
were noted. Because only one dose was tested, no NOAEL can be 
determined. 

Thompson et al. (1974) observed mild fetotoxicity at oral 
doses that were maternally toxic in rats. They administered 20, 
50, or 126 mg/kg-day chloroform (twice-daily) in corn oil or 
vehicle alone to bred Sprague-Dawley rats (25/dose) on gestation 
days 6-15. Maternal toxicity (alopecia, rough appearance, and 
weight loss) was observed in the high-dose group. Reduced body 
weight gain was also seen at 50 mg/kg-day. The only evidence of 
fetal toxicity was reduced fetal weight at 126 mg/kg-day 
(PCO.05). The incidence of bilateral extra lumbar ribs was 
significantly increased at the high dose. Dutch-Belted rabbits 
(15/dose) were given daily gavage doses of chloroform in corn oil 
or vehicle alone. There was no treatment-related maternal 
toxicity. Fetal toxicity, as evidenced by reduced fetal weight 
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(p<O.O5) was observed at 20 and 50 mg/kg-day. Fetal weight at 35 
mg/kg-day was also reduced, but the effect was not statistically 
significant. There were no treatment-related major anomalies. 
Incomplete ossification of skull bones was significantly elevated 
in the two lower dosing groups- 

DERIVATION OF A PROVISIONAL SUBCHRONIC RfC 

A NOAEL of 113 mg/m3 (23.1 ppm) was determined based on focal 
areas of liver necrosis and cloudy swelling of the renal tubular 
epithelium from subchronic rat inhalation studies by Torkelson et 
al. (1976). Calculation of the human equivalent concentration 
(HEC) for the NOAEL is as follows: . 

a. NOAEL of 113 mg/m3 is adjusted ,for intermediate exposure: 

NOAEL- = 113 mg/m3 x 4 hours/24 hours x 5 days/7 days 
= 13.4 mg/m3 

b. Derivation of the NOA-: 

NOAEL7, = NOAEL, x (b:a lambda(a)/lambda(h)) 
= 13.4 mg/m3 

where: NOAEL, was calculated for a 
gas:extrarespiratory effect, assuming 
periodicity was attained. 
b:a lambda(a) = 20.8, b:a lambda(h) = 20.8, 
(Gargas et al., 1989). Since b:a lambda (a) is 
greater than b:a lambda(h), a default value of 
1.0 was used for this ratio. 

Calculation of the provisional subchronic RfC follows: 

Subchronic RfC = NOAEL, / UF x MF 
= 13.4 mg/m3 / 300 x 1 
a 4E-2 mg/m3 @;: ,[ -", 

The uncertainty factor of 300 includes a 10 for protection 
of sensitive human subjects, 3 for interspecies extrapolation, 
and 10 for lack of a complete database including reproductive 
toxicity endpoints not being fully addressed and poor quality of 
the studies (consistently high mortality even in control groups). 
The resulting provisional subchronic RfC is 4E-2 mg/m3. 

The study by Torkelson et al. (1976) looked at three species 
(rat, rabbit and guinea pig) at several dose levels and found 
liver and kidney effects in all three species using established 
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histopathological and hematological methods. However, high 
mortality in some control groups and some treatment groups, as 
well as inconsistent results with rabbits and guinea pigs, reduce 
the confidence in this study. The finding of liver effects is 
supported by the results of Plummer et al. (l.990), who compared 
the effects on the liver of continuous and discontinuous exposure 
to equivalent concentrations of chloroform. Liver and kidney 
histopathology were also found in rats following oral dosing with 
chloroform (Munson et al., 1982). Increased liver weight and 
liver enzymes levels, and slight liver histo-pathology was found 
in beagles after 7.5 years of oral dosing (LOAEL = 15 mg/kg-day; 
Heywood et al., 1979). Species differences in metabolism 
following oral dosing have been noted (Davidson et al., 1982). 
Davidson et al. (1982) noted that there are important differences 
between humans and animals in the pharmacokinetics and metabolism 
of orally-administered chloroform. It is not known whether 
similar differences exist in metabolism of inhaled chloroform. 
The most common effect of acute human exposure to chloroform has 
been reported to be hepatic damage (U.S. EPA, 1985). Confidence 
in the database is medium. The resulting confidence in the 
subchronic RfC is medium. 
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Enclosure IV. 

Risk Assessment Issue Paper for: 
Subchronic RfC for Chromium (various CABIN) 

Respiratory symptoms, lung function, and nasal septum 
changes were evaluated in 100 individuals exposed to chrome 
plating in a study by Lindberg and Hedenstierna (1983). The 
exposed group were divided into 3 subgroups: low exposure 
(0.001-0.0019 mg/m3 Cr(V1) as chromic acid) (16 men, 5 women), 

high exposure (bO.002 mg/m3 Cr(V1)) (2J men, 1 woman), and mixed 
exposure (<O-O02 mg/m3 Cr(VI) and other acids and metallic salts) 
(28 men, 13 women). Exposure levels were measured with personal 
air samplers and stationary equipment with a limit of detection 
of 0.2 pg/m3 Cr(VI)/filter. The average exposure duration was 
2.5 years (0.2-23.6 years). The control group consisted of 
120 unexposed individuals. A transient decrease in forced vital 
capacity (FVC), forced expired volume in 1 second (FEVr), and 
forced mid-expiratory flow (FEF25=IS) wds found in the high- 
concentration group. No effect on lung function was observed in 
the workers exposed to co.002 mg/m3. No nasal ulcerations or 
perforations or abnormal lung function were found in the low- 
exposure group, although 4 of 19 individuals complained of 
diffuse nasal symptoms. Within this group, no one exposed to 
concentrations below 1 kg/m3 complained of symptoms (N=9). In 
the workers exposed to LO.002 mg/m' or.those whose peak exposure 
level was 0.02 mg/m3 or above, nasal ulcerations and/or 
perforations were observed. Therefore, because the nasal effects 
in the low-concentration exposure (co.002 mg/m3 Cr(V1)) were mild 
and no effects were observed at 1 pg/m3, a NOAEL of 0.001 mg/m3 
was determined for diffuse nasal symptoms. 

In the study by Cohen et al. (1974), 37 chromeplaters were 
exposed to total chromium ranging from not detectable to 49.3 
w/m' (mean='l.l Bg/m3) and hexavalent chromium ranging from not 
detectable to 9.1 C(g/m' (mean=2.9 pg/m3). The nasal system and 
skin were examined in workers, but no pulmonary function test was 
given. Nasal sores were reported by 62% of the exposed workers. 
Pathological changes occurred in 95% of the workers (11% had 
septal perforations) compared to 7% in the unexposed controls. 
Because air chromium levels were measured only once, little 
information on previous exposure is known. A LOAEL of 2.9 pg/m3 
Cr(V1) was determined for nasal effects. 

Clinical examination was conducted on 303 workers exposed to 
chromic acid (Gomes, 1972). The exposure concentration ranged 
from CO.1 mg/m3 Cr(V1) to >l mg/m3. About 73% of the workers were 
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exposed to x0.1-0.2 mg/m3 Cr(V1). Nasal septum ulcers and 
perforation of nasal septum were reported in 38.4% and 24% of 
exposed workers, respectively. Many of the workers also 
exhibited coughing and expectoration, probably due to the 
irritation of the bronchi. Exposure duration to chromium in the 
workers were not reported in the study. 

Male Wistar rats (2O/group) inhaled 0.025, 0.05, 0.1, or 0.2 
my/m' chromium (VI) whole-body, 22 hours/day, 7 days/week, for 90 
days (Glaser et al., 1985). The aerosol was generated from 
sodium dichromate. Particles of the chromium VI aerosol had a 
mean average mass median diameter (MMAD) of 0.20 pm and a 
geometric standard deviation of 1.5. Exposed animals showed no 
treatment-related clinical signs or hematological changes and had 
normal histologic findings in lungs, kidney, liver, stomach, and 
gonad. A significant increase in lung and spleen weights was 
found in the 0.05-mg/m3 group and higher. A significant increase 
in kidney weight occurred in the high-concentration group only. 
The mean total immunoglobulin levels in the serum were 
significantly increased between control and 0.05-mg/m3 group but 
became depressed in the O.l- and 0.2-mg/m3 groups. Primary 
antibody response to B-cell-dependent antigen sheep red blood 
cell (SREK) was evaluated in animals. 
occurred with 0.05 and 0.1 mg/d Cr, 

Immune stimulating effect 
but responses were lower in 

the 0.2-mg/m3 group. Therefore, results suggest a depression of 
humoral immune stimulating effect at higher chromium exposures. 
Spleen T-lymphocytes were also stimulated by chromium exposure. 
Macrophage cell counts were significantly decreased with exposure 
to greater than 0.025 mg/m3. The number of macrophages in 
telophase had increased significantly in the 0.025-mg/m3 group, 
but numbers were lower in the 0.2-mg/m3 group. The number of 
lymphocytes and qranulocytes were also slightly, but 
significantly, increased, corresponding to increased phagocytic 
activity at 0.025 and 0.5 mg/m3 Cr(V1). However, after exposure 
to 0.2 mg/m3, phagocytic function had decreased significantly in 
the alveolar macrophages. The authors concluded that low-level 
exposure to Cr(VI) aerosols increased the respiratory defense and 
all measured immunological functions in an adaptive manner while 
high-level exposure resulted in inhibition of alveolar 
macrophages and immunological functions. Therefore, a LOAEL of 
0.025 mg/m3 Cr(V1) was determined for immunological effects. 

Rabbits were exposed to Na,CrC, aerosols at concentrations of 
0.9 mg/m3 Cr(V1) or to Cr(NO,), at concentrations of 0.6 mg/m3 
Cr(IIT), 6 hours/day, 5 days/week, for 4-6 weeks (Johansson et 
al., 1986). The MMAD of both aerosols were about 1 pm. There 
was a significant increase in intraalveolar or intrabronchiolar 
accumulation of macrophages in animals exposed to Cr(II1) and 
Cr(V1). Therefore, a LOAEL of 0.6 mg/m3 Cr(III) was determined 
for increased accumulation of macrophages in the lungs. 

For internal use only. DRAZI' - Do not cite or quote. 

N-24 



DERIVATION OF A PROVISIONAL SUBCHRONIC RfC: 

Lindberg and Hedenstierna (1983) identified a NOAEL of 0.001 
mg Cr(VI)/m3 (as chromic acid) and a LOAEL of 0.002 mg/m3 for 
diffuse nasal symptoms. Therefore, this occupational study was 
used to derive the subchronic RfC. Calculation of the human 
equivalent concentration for the NOAEL is as follows: 

a. NOAEL of 0.001 mg/m3 is adjusted for intermediate exposure: 

NOAEL, = 0.001 mg/$ x 10 m3/20 m3 x 5 days/7 days 
= 0.0004 mg/m3 

b. Derivation of the NOAEb: . 

NOAEfi, = NOAEL, in humans 

NOA- = 0.0004 mg/m3 

The NOAEL, of 0.0004 mg/m3 was divided by an uncertainty 
factor of 100 (10 to protect sensitive human subpopulations and 
10 for lack of completeness of database) to yield a subchronic 
RfC of 4E-6 mg/m3 Cr(V1). 

Chromium (VI) is used to derive the subchronic RfC for 
chromium because this hexavalent form is more toxic to humans 
than trivalent chromium. The critical study (Lindberg and 
Hedenstierna, 1983) is given medium confidence because there are 
adequate sample size and exposure groups and nasal effects 
appears to be the most sensitive endpoint in humans exposed to. 
chromium (VI). This critical endpoint is supported by other 
occupational studies that reported similar effects in the workers 
(Cohen et al., 1974; Gomes et al.,.1972). Animal studies also 

suggest that there are respiratory effects (macrophage 
accumulation in pulmonary region) occurring following exposure to 
chromium (VI) (Glaser et al., 1985; Johansson et al., 1986). 
However, there is inadequate data for developmental and 
reproductive effects resulting in low confidence for both the 
database and the RfC. 
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Attachment 2 
(96-O 13a / 03- 1 

Risk Assessment Issue Paper for: 
Derivation of a Provisional Subchronic RfC for 
Bis(Z-ethylI~exvI)~hthalate (CASRN 117-8 l-7) 

INTRODUCTION 

8-96) 

A subchronic Rfc for bis(2-ethyihexyl)phthalate is not available on HEAST (U.S. EPP, 
1995a). A chronic RfC for bis(2-ethylhexyl)phthaiate is not listed on IRIS (U.S. EPA, 1996) or 
HEAST (U.S. EPA, 1995a), and was not discussed by the RfDRfC Work Group as nf September 
1995 (U.S. EPA, 1995b). Documents listed on the CAM database (U.S. EPA, 1991a, 1994) 
include a HEA for selected phthalic acid esters (U.S. EPA 1987a), a HEEP for phthalic acid 
(alkyl, aryl, and alkyi/aryi esters) (U.S. EPA 1987b), and a DWCD for phthalic acid esters (V.S. 
EPA, 199 1 b). Bis(2-ethylhexyl)phthalate has been the subject of an ATSDR toxicological 
profile (ATSDfl 1993); ATSDR did not derive inhalation MRLs for bis(2-ethylhexyl)phthalate. 

In preparation of this issue paper, computer literature searches of TOXLlNE (January 
1992 to February 1996), RTECS, DART, and TSCATS databases were conducted for bis(2- 
ethyihcxyl)phthalatc in February 1336. The above Iistcd documents and literature search were 
used to identify relevant studies. 

REVIEW OF PERTINENT INFORMATION 

No studies were located regarding the toxicity of bis(Z-ethylhexyl)phthalate in humans 
after inhalation exposure under controlled experimental conditions. ACGlH (199 1) summarized 
several occupational studies; however, in at1 of these studies the workers were also exposed to 
other chemicals. No association was found between exposure of workers to up to 0.7 mg/m’ of a 
phthalate mixture for an unspecified period of time and the presence of signs and symptoms of 
peripheral nervous system disease or the presence of obstructive lunig disease. Adverse 
neurological signs and symptoms were reported in a group of 147 workers in the artificiai leather 
industry exposed to 1.7-766 mg/m3 of mixed phthaiate esters of 0.5- 19 years. However, tri-o- 
cresyl phosphate, a potent neurotoxicant, was also a component of the mixture. 

In a study of mechanically ventilated premature infants intubated with PVC nasotracheaf 
tubes, bis(2-ethylhexyl)phthalate was detected in the condensate from the respiratory tubes from 
5 out of 6 infants, in the urine of 2 of 2 infants who developed lung disorders, and in the lungs 
but not liver of a third infant who died of pneumcthorax (Roth et al., 1988). The lung disorders 
resembled those observed in hyaline membrane disease and were observed during the founh 
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week of life, following an initial improvement in respiratory condition. After ruling out other 
por;sibIe causes for the worsening respiratory condition of the iiifants, the investigators 
conciuded that inhalation exposure to bis(Z-ethylhexyl)phtfialate q;ay have been a factor. 

The database on the toxicity of inhaled bis(2-ethylhexyl)phthalate in animals consists of 
several acute exposure studies (General Motors Corporation, 1982; Eastman Kodak Corporation, 
1978; Shaffer et al., 1945; Union Carbide Corporation, 1943; Anonymous, I978), a 4-week 
study (Klimisch et al., 1992), chronic studies with limited reporting of methods and/or results 
@Lawrence et al., 1975; Schmezer et al., 1988), and.a developmental toxicity study (Merkle et al., 
19S8). 

General Motors Corporation (1982) reported that no deaths occurred in a group of 8 rats 
exposed to 600 mdrn3 of an aerosol of bis(2-ethylhexyl)phthalate for 6 hours or in a group of I6 
rats exposed repeatedly to 100 mg/m3, 6 hours/day, 5 days/week for 2 weeks. The aurhors also 
indicated that repeated exposure did not affect body weight gain or pulmonary morphology, but 
that slight non-specific irritation of the respiratory epithelium was evident; no f%rther details 
were provided. Eastman Kodak Company (1978) reponed that no deaths occurred in rats 
exposed to 128 mg/m’ bis(2-ethylhexyl)phthalare for 6 hours; no additional information was 
PI uvided. 

Shaffer et al. (1945) exposed a group of 6 rats (sex and strain not reported) to a mist of 
bis(2-ethylhexyi)phthalate formed by bubbling a stream of air through rhe resr marerial at 170°C. 

The resulting concentration of bis(Z-ethylhexyl)phthalate in air was not reported. No deaths 
occurred in a 2 hour exposure period, but all rats died after 2-4 hours of exposure. No mortality 
was observed in a group of 6 guinea pigs similarly exposed for 2 hours, but all died after 4 hours 
of exposure (Union Carbide Corporation, 1943). 

Groups of 5 albino rats (sex and strain not reponed) were exposed to bis(2- 
ethyihexyl)phthalate by inhalation in concentrations of 0 or 0.0463 mg/L (46.3 mg/m’) on 5 
days/week for 2 weeks (number of hours per day not reported) (Anonymous, 1978). Hematology 
(hemoglobin, hematocrit, and total and differential leukocyte levels), clinical chemistry (SGOT, 
lactate dehydrogenase, alkaline phosphatase, BUN) and histology (24 tissues) were evaluated 
three day following the end of the exposure period. No compound?elated adverse effects were 
observed. Some minor histological changes were found in treated animals only, consisting of 
localized fibrosis of the splenic capsule (1 rat) and foci of hypospermatogenesis (2 rats), but 
these were not regarded as toxicologically significant. 

. 

Klimisch et al. (1992) exposed groups of 27 male and 17 female Wistar rats to 0, 0.01 I, 
0.049, ~1~ 0.94 IIXJL (0, 11, 49, or 94 mdm’) bis(2-ethyIheql)phthalate 6 hours/day, 5 
days/week for 4 weeks. The animals received a head-nose exposure to an aerosol with a MMAD 
of 2 1.2 pm and a geometric . btendard deviation of 2.9, 9.5, or 6.6 for the 11, 49, or 3’ ..:g//‘m3 
concentration, respectively. At the end of the exposure period, I2 male and 12 female rats were 
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sacrificed and the following parameters were used to assess toxicity: clinical observations, body 
weight, hematology, clinical chemistry, organ weights (liver, kidney, testes, adrenal, heart, lung, 
and brain), and gross and histopathology of major tissues, including the respiratory tract and 
male reproductive tissues. The remaining 15 males and 5 females per group were observed for 
an 8- week recovery period. During the recovery period, the male rats were mated with non- 
exposed females (2 and 6 weeks after exposure termination). No deaths or significant alterations 
in body weight or body weight gain were observed. The levels of hematological parameters ’ 
were similar in the bis(2-ethylhe?ryI)phthaIate-exposed rats and in the controls. Alterations in 
serum chemistry parameters were limited to an increase in plasma albumin levels in the male and 
female rats exposed to 94 mg/m’ and an increase in inorganic phosphate levels in the male rats 
exposed to 94 m9/m3. The alterations in plasma albumin lcvefs were not observed in the rats 
allowed to recover for 8 weeks. In the 94 mg/m’ group, significant increases in absolute and 
reiative liver weights and relative lung weight (males only) were observed. Histological 
alterations were limited to a siight increase in foam-ceil (alveolar macrophage) proliferation and 
alveolar septal thickening in the lungs of the 94 mg/m3 group; these alterations were not 
observed in the rats allowed to recover for 8 weeks. In addition, no evidence of peroxisome 
proliferation was observed in the livers (livers of 2 rats/sex/group examined by electron 
microscopy). No alterations in fenility were observed in the male rats mated with unexposed 
females. Thus, this study identifies a NOAEL of 49 mg/m3 and LOAJZL of 94 m9/m3 for 
alterations in serum albumin and inorganic phosphate levels, increased liver and lung weights, 
and histological alterations in the lungs of rats exposed 6 hours/day, 5 days/week for 4 weeks. 
This study also identifies a NOAEL of 94 mg/m3 for reproductive effects in male rats. 

In the chronic toxicity study conducted by Schmezer et al. (1988), a group of Syrian 
golden hamsters (65/sex) was continuously exposed to an atmosphere containing 15 pg/m3 bis(Z- 
ethylhe,xyl)phthalate vapors from the twelfth week of age until natural death (about 23 months). 
The exposures were interrupted twice a week for animal handfing and care. The control group 
consisted of 80 male and 80 female hamsters exposed to air. Gross necropsy and histological 
examination of unspecified organs and tissues were performed. This study was intended to 
examine the carcinogenicity of inhaled bis(2-ethylheql)phthalate; the only information 
regarding potential noncarcinogenic effects is that no difference in survival was found between 
the treated and control groups. No &rther details were provided. 

Lawrence et al. (1975) exposed male ICR mice (20/group) to air or to an atmosphere 
saturated with bis(2-ethyfhe,xyl)phthalate vapors 2 hours/day, 3 days/week for 4- 16 weeks. Five 
mice from each group were sacrificed at 4, 8, 12, and 16 weeks and the lungs and other tissues 
(unspecified) were processed for histopathological examination. No consistent alterations were 
observed that could be attributed to exposure to the test material. No further information was 
provided. 

i-1 the developmental toxicity study conducted by hlerXl-e et al. (1988), groups of 25 
pregnant Wistar rats received head/nose exposure to aerosol concentrations of 0, 0.011, 9.048, or 
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0.3 mg/L bis(2-ethylhexyl)phthalate (0, II, 48, and 300 rn~m’) 6 hours/day on gestational days 
6-15. An “MMAD 50% of cl.2 pm and sic$e factors of 7.3, 16.8, and 5.8” were determined 
for 11, 48, and 300 mg/m’ concentrations, resFectiveiy. These animals were acclimatized by 
sham exposure to air without bis(2-ethylhex$)phthalate during gestational days O-6. Five rats 
per group were allowed to deliver and rear the pups until weaning (postnatal day 21); the 
remaining rats were subjected to cesarean section on gestational day 20. No differences 
in maternal body weight gain or behavior were seen between controls and exposed 
groups during the exposure period; at postnatal day 21, a significant reduction in body 
weight (9%) was observed in the dams exposed to 300 mg/m’ bis(2-ethylhexyl)phthalate. 
This effect on body weight did not appear to be concentration-related. No bis(2- 
ethylhexyl)phthalate-related macroscopic alterations were observed. 

The conception rate was 90%, 95%, 85%, and 80% with increasing exposure to 
bis(2-ethylhexyl)phthalate, but there was no significant difference among the groups. 
The number of corporn lutezl and mean uterine weights among groups were similar. 
Early resorptions were reportedly seen throughout all groups, but there was no 
concentration-related response trend. In the 48 mg/m’ group, statistically significant 
decreases in the number of mean live fetuses per dam (12.00, 11.65, 10.59, 13.19 in the 0, 
11, 48, and 300 mg/n? groups, respectively) and live implantations per dam (92.37, 94.74, 
80.02, 91.11%, respectively) and an increase in the number of dead implantations per 
dam (7.63, 5.26, 19.93, 3.89%, respectively) were observed. The authors did not consider 
these effects to. be related to the bis(2-ethylhex-yl)phthaiate exposure because the 
incidences were not concentration-related. No significant alterations in the number of 
fetuses or litters with anomalies or variations were observed. The percentages of fetuses 
per litter with delays in development (primarily due to renal pelvis dilatations) were 
18.83%, 23.X%, 26.46%, and 32.63% with increasing concentration, but no statistically 
significant alterations were observed. The percentages of Iitters with gross deiays in 
development (also primarily renal pelvis dilatations) were 16.67%, 33.33%, 31.25%, and 
56.25% for the 0, 11, 45, and 300 mg/m’ groups, respectively; this finding was statistically 
significant in the 300 mg/m’ group. The authors considered the renal pelvic dilatations 
unrelated to bis(2-ethylhexyl)phthalate exposure; they state that it is a common effect for 
this strain of rat and was observed at a high incidence in hisCorica1 controls. however no 
data were presented to support this statement. No significant alterations in survival rate, 
viability and lactation indices, righting test (administered on postnatal day 6), pupiilar 
reflex (postnatal day 2O), hearing test (postnatal day 21), eye/ear auricle, incisivi, fur 
development, or body weight gain were observed in offspring of the 5 rats/group allowed 
to litter. 

Because the decreased incidence of live fetuses observed at 4s mg/n? was not 
observed in the 300 mg/n? group, and the overall incidence of this effect does not 
appear to be concentration-related, this effect was not considered to be related to bis(3- 
ethyIhc,xyI)phthalate exposure. The increased incidence of gross deiays in development 
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observed in the litters from the 300 mg/m’ group was considered to be related to bis(2- 
ethylhexyI)phthafate exposure. The incidence of litters with gross delays in development 
was also increased in the II and 4Y mg/rr? groups, although the increases were not 
statistically significant. The authors noted that historic31 controls have a high incidence 
of renal pelvis dilatations, however no data were provided to support this statement and 
it is not known if the incidence in the 300 ~&IT? group would be higher than the 
historical control incidence. Thus. the 300 mg/n? concentration is considered a LOAEL 
for developmental effects in rats, and the NOAEL is 48 mg/rn’ in rats exposed 6 
hours/day during gestational days 6-15. 

DERIVATION OF A PROVISIONAL RfC FOR BIS(2-ETHYLHEXYL)PHTHALATE 

Although several studies have examined the toxicity of inhaled bis(Z- 
ethylhe.xyl)phthalate in animals, only the K!irn-isch et al..(1992) and the Merkie et al. (1988) 
studies car1 be used to derive a subchronic RfC. The lack of reported details OIL tl~c study design 
or the results precludes using other studies in the database to derive a subchronic RfC In the 
Klimisch et al. (1992) study, a NOAEL of 49 mg/m’ and LOAEL of 94 q//m’ for alterations in 
serum chemistry parameters, increased liver and lung weight, and histological alterations in the 
lung (increased macrophage proliferation and alveolar septal thickening) were identified in rats 
exposed to bis(2-ethylhexyl)phthaIate aerosols for 4 weeks (6 hours/day, 5 days/week). In the 
Merkle et al. (1988) study, a NOAEL of 48 mg/m’ and LOAEL of 300 mg/m’ were identified for 
developmental effects [increased incidence of litters with delays in development (primarily renal 
pelvis dilatations)] in rats exposed ill trfero (6 hours/day, gestational days 6- 15). Thus, 
derivation of a provisional subchronic RfC based on t&e,._NOAEL identified in the Kfimisch et al. .,- -- 
(1992) study is recomme?ded. The NOAEL,, for systk& dffects and the NOAEL,, for 
pulmonary effects were compared to identify ihe most sensitive effect. The NOAEL,,, vaiues 
were calculated using the following equations: 

NOAEL, = NOAEL,,/ x RDDR 

where: NOAEL,, is the duration-adjusted NOAEL 

NOAELm = 49 mg/nl’ x 6 howsi2-1 hours x 5 days/7 days 

NOAEL, = 8.8 mgin+ 

RDDR is the ratio of regional deposited doses for rats and humans inhaling an aerosol with a 
MMAD of 1.0 pm and a sigma g of 2.4, based on dosimetric modeling as described in U.S. EPA 
(1990). The RDDR is specific for the region of concern in the respiratory tract (the thoracic 
region, TH) or for extrarespiratory effects (ER). 

RDDR, = 0.0089 x (B WJB W,, 
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RDDR, =Z. 1942 

For extrarespiratory effects (using U.S. EPA. 2 988 reference body weights): 

NOAEL, = 8.8 mghn’ x RDDX, 

RDDR, = 0.0089 x (70 kg/O.221 7 kg;, 

RDDR, = 2.87 

NOAEL, = 8.8 mgh- x 2.87 

NOAEL, = 23 mghd 

For lung effects: 

NOAEL, = 8.8 mgh’ x &!DDR, 

NOA EL, = 8.8 mgh-’ x 1.4942 

NOAELHEc = 13 mgh ’ 

Based on a comparison of the NOAEL,, values, the lung effects are the most sensitive effect. 

A provisional subchronic Rfc of IE-2 ms/ m’ is calculated by dividing the NOAEL,, of 13 
mg/m’ by an uncerLaintv factor ot’ 1000 (IO to account for extrapolation from a less than 
suuchronic study, 3 for tnterspectes extrapolation using dosimetric adjustments, 10 for human 
variability, and 3 for database deficiencies). The database deficiencies consist of a lack of a 
subchronic study and developmental toxicity study in a second species and the lack of a 
multigeneration reproduction study; a partial uncertainty factor was used because male fertility 
(an endpoint of concern following oral exposure) was assessed in the Klimisch et al. (1992) 
study and no effects were observed at the highest concentration (94 *g/m’). Confidence in the 
principal study is medium. It is a well-designed study examining a number of relevant 
endpoints, however, no incidence data were reported for the histological effects. Confidence in 
the database is medium to low; the limitations in the database include the lack of go-day 
subchronic study, a subchronic study in a second animal species, a developmental toxicity study 
in a second species, and a multigeneration reproductive toxicity study. Reflecting the medium to 
low confidence in the database, confidence in this provisional subchronic RfC is medium to low. 
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Xttachment LLI 

(93-2407-07-93) 

Derivation of 
Risk Xssessment Issue Paper for: 
a Provisional RfD for Iron (CxSR.?l 7339-89-6) 

INTRODUCTION 

Review documents available for iron and compounds include a Health Effecs 
.4ssessment (U.S. EPA, 1984) and reviews by Jacobs (1977), Bo&wd et al. (1979), and 
buffer (1991). The following computer searches, performed in April. 1993, were screened 
to identify additional peninent srudies not discussed in review documents: TOXuNE (oral 
and inhalation toxicity and cancer from 1983-April. 1993). CANCERLINE (1990 - April, 
1993) MEDLINE (1991 - April, 1993). TSCATS, RTECS. and HSDB. 

Iron is not listed on IFUS (U.S. EPA. 1994a). the EuD/RfC Work Group Qan,x 

Reporr (U.S. EPA. 1994b). or Drinking Water Regulations and Health Advisories (U.S. 
EPA, 1994~). The HEAST (U.S. EPA, 19WI) rrportcd tbt data rrgard&g iron were 
inadequate for quantitative risk assessment. Iron was not listed on the NTP Chemical Scams 
Repon (NTP, 1993a). An NTP Results Report (NTP, 1993b) indicates a gavage study has 
bctn complcrtd on iron and compounds, but the srudy dots not meet minimum standards (as 
per telephone conversation with NTP, April, 1993). 

Iron is an essential element, and deriving a risk assessment value for such chemicals 
poses a special problem in that the dose adversiry curve is “U-shaped”. Thus, the risk value 
must be protective against deficiency as well as toxicity. The NAS (1989) has determined 
that the Recommended Dietary Allowance (RDA) for iron is IO mg/day (0.13 mg/kg-day) for 
aduit men and 15 mg/day (0.24-0.33 mg/kgday) for females aged 11-50 years. The RDA is 
6 mg/day (1 mg/kg-day) for non-breasrfed infants aged O-6 months; 10 mg/day (0.36- 1.11 
mg/kg-day) for children aged 6 months to 10 years: and 12 mg/day (0.18-0.27 mg/kg-day) 
for males aged 11-14 years. Note that breastfed infants typically receive only 0.15 to 0.3 mg 
Fe/day. about 20- to 40-foId lower rhan the RDA. The RDA is 30 mg/day (0.443 mg/kg- 
day) for pregnant women and 15 mg/day (0.25 mg/kg-day) for women who are lactating. 

In humans and other animals, levels in the body are regulated primariiy through 
changes in the amount of iron absorbed by the gastrointestinal mucosa. The absorption of 
dieury iron is influenced by body stores, by the amount and chemical narure of iron in 
ingested food, and by a variery of dietary factors that increase or decrease the availability of 
iron for absorption. However, excessive accumulation of iron in the body resulting from 
chronic ingesrion of high levels of iron cannot be prevented by intestinal regulation of 
absorpuon, nor do humans have a mechanism to Incnax excrerion of absorbed iron in 
response to elevated body levels (NAS, 1989). Below are summaries of selected 
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epidemiological and medical studies. and of available toxicity srudies in animals exposed to 
iron and inorganic compounds. 

REVIEW OF PERTNEXT LITERxTI;RE 

While chronic iron toxicity occurs in people with generic metabolic disorders resulring 

in excessive iron absorption, with abnormal hemoglobin synthesis, or who receive frequent 
blood transfusions (Jacobs, 1977; Bochwell et al., 1979). there is a long-sranding controversy 
as to whether a chronic overload due to oral intake is possible in individuals wirh a normal 
ability to control iron absorption (Hillman and Finch, 1985). Nevetieiess, “the cumulative 
experiencr in human subjects suffering from iron ovcrioad of various etiologies strongly 
suggem rhat iron is noxious to tissues [when]. .-.prestnt in parenchymal ceils,. . for a 
sufficiently long period of time” (Bothwell et al.. 1979). 

Looker es al. (1988) made comparisons of dittaxy iron intake and biochemical indices 
of iron status based on values taken from the second National Health and Nutrition 
Examination Survey (NHANES Ir> data base. NHANES II was a probability sample of the 
noninsritutionalized U.S. population aged 6 months to 74 years. conducti bcrween 1976 and 
1980 by the National Center for Health Statistics. 7I1ese data suggest that no& intake of 
iron by men 16-74 years old exceeds the RDAS, and that iron intake is somewhat lower rhan 
the RDA for women younger than 51 years. Concomitant with the study of dietary intake, 
the NHANES II measured the iron status of these populations. The serum ferritin levels. 
which index total body iron stores, ranged from 23.8 pLg/L, for prcmenopaural women not 
using iron supplements, to 105.6 rJgIL for 45- to 64-yearsld supplement users. TIICSC 

values arc well within the normal range of 12-300 &L (Cook. 1991). (From Taber’s 
Medical Dictionary fetitin is the form in which iron is stored in the tissues, principally in 
the reticuloendorheiial ce:lls of the liver, spleen, and bone marrow. [It is] an iron- 
phosphorus-protein complex containing about 23 % iron.) The percent serum transfetin 
saruration, a measure of the rcsidti capacity of the iron -TV system to process potential 
variarions in iron from dietary intake or cataboiized body stores. ranged from 23.9 % 
saruxarion for pn- and post-menopausal women not using iron supplements. to 28.9% 
saturation for male suppicmcnt users in rhe 25- to 44 and 65- IO 75-year-uld groups. TIlrx 
values are also within the normal range (tM%), establishing that the intake levels of 

0.15-0.27 mglkgday consumed by these groups are both sufficient fo protect againsr iron 
deficiency and inruff~cient ro cause the TOXIC effects of iron ovcrioad (Elmder. 1986; Cook. 
1991; Hillman and Finch, 1985). Therefore, 0.15-0.27 mg/kgday represents a NOEL for 
chronic dietary iron intake. 

Hemosiderosis (or siderosis) and iron overload are increases in tissue iron or a 
generai increase in iron stores without associated tissue damage (Bothwell et al., 1979; 
Jacobs, 1977). Hemochromatosis describes massive iron overioad (15 g of body iron stores 
or greater) together with cirrhosis and/or other tissue damage arqibutable to iron. Although 
focal deposits of iron may occur in any part of the body where red cells are extravasated. the 
ciinical syndrome of hemochromatosis rypically involves damage to the hepatic parenchyma 
(particularly fibrosis). heart (cardiac dysfunction including failure) and endocrine glands 
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(parricular ly hypogorladism). Pancreatic iron deposiriurl is common, and massive deposits 
may be associated with fibrosis and diabetes. X number of srudies involving chronic oral 
adminisuation of iron to animals have been designed in an arrempr to identify an animal 
model for hemochromarosis. .Mosr of these srudics have been negative (Bothwell et al., ’ 
1979; NRC, 1979). Animal srudies involving parenrerai adminisrrarion of iron have been 
generally negative as well. even though parentera rou~fs bypass tie mechanisms char regulate 
absontion of iron from the gasuoinr~sti~i tracr. 

Chronic iron toxicity has been observed in people with idiopathic hemochromatosi< (a 
genetic metabolic disorder resulting in excessive iron absorption), abnormalities of 
hemoglobin synthesis (e.g., thaiassemia) or various anemic states (e.g., siderobiasric 
anemia), frequenr blood uansfusions or a comb+ion of these conditions (Jacobs. 1977; 
Bothwcll et al., 1979). Chronic hemochromatosis has also occurred among tic South 
African Banru population from an excessive inrake of absorbable iron in an alcoholic 
beverqe. 

Habirual excessive intake of iron by rhe Banms is attributed to cowprion of home- 
brcw\& Kaffir bc+r. which wa co rsaminatcd by iron VCSS& during brrwing (EI~IwcII dIXi 

Bradiow, 1960; BothweIl et al., 1964). The beer’s high acidity (pH 3-3.5) enhanced iron 
leaching from the vessels. ?he iron in the beer is readily assimilable (i.e., ionizable) due to 
the acidity and presence of iron-compicxing figands such as frucrose, and is absorkd IO 
approximz+zly the same degree as ferric chloride. The alcohol content of the beer is aiso 
believed IO connibutc to the bioavaikbility of the iron (Jacobs, 1977; Finch and Monsen. 
1972). Based pkiarily on drinking habits and analyses of beer samples, the esrimattd 
average dietary iron intake of the Bantu men ranged from 50-100 mg/day from beer alone 
(Bothwell et al.. 1964). Using a reference body weight of 70 kg (U.S. EPA, 1987). this 
range corresponds to O-7-1.4 mg/kg+iay. Histological examinations of the liver of 147 
Banrus (129 male. 18 female), ranging in age from 11-70 years (most wcrc bcrwecn 20 and 
50 years old) thar’dicd from acute traumatic causes. were performed (B&well and Bradlow. 
1960). Varying degrees of hepatic siderosis were observed in 89% of the cases; rhe degree 
rended to increase with age 40-50 years or less. The sidcrosis was mild in 59%, and sevrrc 
in 19 70 of tie cases, rtspccriveiy. There was a close correlation bewezn heparic iron 
concentration and portal fibrosis and cirrhosis. Although the overall prevalence was low 
(15.6 % fibrosis and 1.4% ctiosis), all 11: subjects with the highest iron concentrations 
(> 2.0% dry weight of liver) showed either fibrosis or cinhosis. Histological exa&narion ot 
ine spleen (50 subjects) also showed sidcrosis arxi unspecified histological changes. 
Mainurririon and alcoholism could have played a. role in the etiology of the heparic and 
splenic siderosis in the BanEus. 

Hemosidcrosis of the skin and Iiver with cti&&nges. accompanied by a serum 
iron level of 246 &lo0 m.L and 100% saturation of transfcrrin, also developed in a W-year- 
old female patient who ingested approxirnateiy 12,000 g of.eiemeqtal iron (as 12 g ferrous 
ca.rbonaLelday or 2 g ferrous gluconatekiay) for 27 yean (Turnberg, 1965). Assuming a 
mean body weight of 64 kg for a woman 33-W years old. 12 kg iron 365 &ys/year for 27 
years averages to approximately 19 mg/kgday. Using an estimated imake of 0.17 mg 
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iron/kg-day for dietary iron. rhe foral intake of iron was approximately 19.2 mg!kg-day. The 
author noted that rhe patienr was not anemic during the treatment period. was absorbing iron 
ar a normal rate, had no history of hepatitis (a potential complication in people with iron 
overfoad folIOwing repeated transfusion) and did not consume alcohol. It u’as concluded that’ 
tie proionged high iron intake was the sole origin of the clinical picrure of fiemochromarosis. 

Ethiopia reportedly has rile highest per capita iron intake in the world. with an 
average daily intake of 471 mg iron/day (range 98-1418 mg/day; 1.4-20.3 mg iron/kg-day 
assuming 70 kg body weight) (Roe, 1966; Hofvander, 1968). Increased stored iron in the 
liver and adverse health effects have not been observed due to low bioavailabiliry of the iron 
in Ethiopian food. 

A recent study in Eastern Finnish men stiggests that high serum ferritin conccnuarion 
and high dietary iron intake are risk factors for myocardiai infarction (Salonen et al., 1992). 
Of the 1,931 randomly wkted men aged 4?-60 years who had no history of coronary hem 
disease upon enuy to ths study. 51 experienced an acute myocardial infarction during the 
average 3-year follow-up. After adjusting via Cox propotional hazards model for age and 
examination year, cigarette-pack years, ischemic ECG in exercise test, oxygen uptake, 
systolic blood pressure, blood glucose, serum copper, blood leukocyte count, and 
concentrations of serum high density lipoprotein cholesterol. apolipoprotein B, and 
trigiyccridc, chose having xrurn fcticin at Ic~cls 2 200 &L (median value for healthy 
adult men is 69-14-O ps/L) showed increased risk (p < O.Ol).of myocardial infarction 
compared to those with lower serum f&tin. Use of the same model and covtiafts 
indicated dietary iron intake was also significantly (p <O-OS) associated with disease risk; 
consumption of red meat had the strongest corrilation of ail foods with serum fenirin 
concentration (r=0.059). High serum low density lipoprotein (LDL) cholesterol 
conctntrations (>5.0 mml/L) associated with elevated serum femtm was also a strong risk 

factor for acute myocardiai infarction: this lends support to the theory that iron overload 
elevates risk of acute myocardial infarction by promoting oxidation of LDL (Lauffer. 1991: 
SuLlivan. 1992). 

The effects of acute oral exposure to iron in humans are well characterized. Acute 
iron toxicity has most often been observed in small children who accidentally ingested iron 
supplements, usually in the form of ferrous sulfate, but aiso as ferrous gluconate, ferrous 
chloride. fenic chloxide or ferric ammonium citrate (Bothwell et al., 1979). The 
patiogenesis of aclltt oral iron toxicity consists primarily of gastrointestinal. cardiovascular, 
metabolic, neru~logical and hepatic alterations caused by direct corrosive action or the 
presence of unbotmd iron in the circulation (Bothwell et ai.. 1979: Banner and Tong, 1986; 
Engle et al., 1987; Mann et al., 1989). Gastrointestinal toxicity is due to the direct caustic 
effecr of iron .on the mucosa, particularly in the stomach and small intestine, and is 

. characterized inirially by vomiring, diarrhea aA abdominal pain. These symptoms can 
progress to gastric and intestinal hemorrhage andlor necrosis and, rarely. 4-6 weeks after 
ingestion, scarring that may result in stenosis in the stomach outlet and small intestine. 
Cardiovascular roxiciry of iron results from SCVCIT hemodynamic alterations characterized by 
loss of vascuiar integrity. decreased circulating plasma volume, decreased cardiac ourput and 
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acidosis. leading to shock and cardiac failure. Neurological etfecrs rangmg from !erhargy 
and mild obmndation to coma may occur. Hepatic damage. which can range from cloudy 
swe!ling of hepatocyres to necrosis. is a rare complication after ingestion of large quanriries , 
of iron in acute overexposure. 

Deterninarions of seturn iron concentration and total iron binding capacity (TIBC) in 
blood 2-4 hours after ingestion may provide reliable laboratory indices of the bioavailability 
of iron resulting from an acute ingestion (Mann er al.. 1989). but are impracrical for 

assessments of environmental exposures because they may be difficult to obtain rapidly. 
Since iron is rapidly cleared from the plasma and taken up by heparocytes, samples drawn 
4-6 hours aficr exposure may be low and not indicative of the quantity of iron 
bioaccumulated following ingestion. Clinically ecriow aeuu iron toxicity generally occurs 
when free unbound iron circulates (Le., when serum iron exceeds tic TIBC of transferin 
and the sentm vansfeti is 100% samrated). Senrm levels of iron are normally in the range 
of 65-165 ,ug/loO mL; cnnccnnarions of 1X-350 pg/loO m.L may be associated with mild 
symptoms, and concennations > 350 &dL are generally considered toxic if the TIBC or rhc 
percent saturation of semm uansferrin is not available (Engie et al.. 1987; Mann et al.. 
1989). Excepr for the case reported by Turnberg (1965). UI which a chrorucally exposed 
patient suffering iron overload had 246 pg/lOO mL iron in her serum with 10% saturation 
of her serum uansfcrrin, data on serum levels of iron following repeated exposures were not 

locahzd. 

Information on acute oral toxic doses of iron in humans is availabie from numerous 
case reports of ingestions by children. but values vary because it is difftcult to obtain 
accurate estimates of the amount taken in most overdose situations. It may be unciear 

whether amounts of elemental iron or iron compound are reported. and setum iron levels 
may peak at different times depending upon the type of product ingested (Englt et al.. 1987). 
Reviews of these case repohs indicate that doses in the range of 200-300 mg iron/kg are 
generally considered lethal (Artna, 1970; Krrnzelok and Hoff. 1979; NRC, 1979: Engie et 
al., 1987; Mann et al., 1989; Klein-Schwaru et al.. 1990). although doses as low as 40-60 
mg iron/kg have been regarded as potentially fatal (NRC. 1979; Krenzeiok and Hoff. 1979). 

Minimum acute toxic doses of iron in humans are poorly defined because mosr of the 
cases of poisoning were overdose situations that relied ou ciinical histories (information from 
ch.e parienr or pare@ for dererrninarion of dose. Additionally. toxicity mitigation proccdurcs 
may complicate dertrrnining acrual severity of effects. Management of acute iron poisoning 
rypicaily inch&s gasuoimstind decontamination (e.g., emesis witi syrup of ipecac, gastric 
lavage) antior chelation therapy wuh dtferoxamine performed at varying times after 
ingestion (Mann et al., 1989). Based on nviews of case reports and consensus opinions. 
treatment protocols gencralIy consider ingestions of C20 mg iron/kg minimally toxic and 
ingestions of >40 mg iron/kg porentiaIIy serious (Engie cs al., 1987; Mann et al.. lY89: 
Elinder 1986). Klein-S&warn et al. (1990) analyzed 339 iron ingestion cases to validate the 
treatment protocol of a regional poison control center. According to the protocol of this 
center, ingcsrions of 20-40 mg iron/kg required only home treatment if there were no 
symptoms oher yhan mild gastrointestinal symptoms. and ingestions 4.0 mg ironikg or hisher 
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required hospital refed. The median age of the subjccrs was 3 years (range. 9 months [U 
33 yeus). The i?moullf of iron ingestion was known in 199 subjects. ranging from 20-301 
mg/kg (mean. 39.5 q/kg). Of the 199 subjects. 144 ingesrcd 20-40 mg/kg, 31 ingested 
40-60 my/kg, and 24 ingesxed 60 mg/kg and higher. There was no statisrlcally slgmficanr 
difference in the mean dose ingested by patients with symptoms (abdominal pain. vomjtjng 
and/or diarrhea), compared with asymptomatic patients i42.2 mg/kg versus 38.5 mg/kg 
(p=U.33)]. .Ihe overall prevalence of r.he gasnointestinal symproms was higher in the 40-60 
mg/kg and 60 mg/kg or higher groups (41.9 and 33.3%. respectively), than in the 20-N 
mg/kg group (22.2%). bur rht differcnccs among r.he cbree groups were not xatisricaliy 
significanr (p =0.058). Also, there was no statistically significant difference (p > 0.05) in t+e 
development of any of rbe specific symptoms in any of rhe groups. The prevalenct of 
symptoms generally inrreascd with increasing ~xurn irun levels. but only 20 of rhe patients 
had senun iron Itvds higher rhan the concentration of 350 @dL. gencraily co&de& toxic. 
Symptoms more serious than gasuoinustinal ones (e.g., metabolic. cardiovascular. cennal 
nervous system or hcpatic effects) did not devciop in any of the patients. The resuits of tis 
study suggest that acute iron ingestions in the range of 20-60 mg/kg are unlikely to be 
serious in children. Elased on this study, the poison center protocol was changed CO home 
man3gement (i.e., ipecac syrup), for iron ingestions of 20-60 mg./kg unless significant 
symptoms developed, and hos@ral referral for ingestions 60 mg/kg or grcattr. 

- Effats of irun therapy UKI rhc upper gasnoint~srinal GUX wcn cv&ati in IJ hcaldry 
vOlUntttr3 [13 women. 1 man; mean age 29 yean (range, 24+! years)] who were insrmcrtd 
to ingest 325 mg tablets of femus sulfate (65 mg iron) 3 rimes/day (before meals) for 2 
we%s (Laine et ai.‘, 1988). This study was pXfOrIIEd to ascertain whether rhere is a basis 
for implications that iron therapy may cause false-positive fecal occult blood testing. 
Evaluation consisted of gas~~intestinal symptom survey, qualitative (Hemoccult) and 
quantitarive (Hem- mg mercury/g srooi) testing for fecal blood loss, endoscopy of tie 
upper gastrointesrinal nac~ and histological examination of pinch biopsies of the gastric body. 
amrum and duodenum. In a separate portion of the smdy, Hemoccult testing was performed 
on 13 other subjccrs [12 men, 1 woman; mean age 33 years (range 23-50 years)] who were 
similarly treati with ferrous sulfate for 1 week, AI subjects served as their own controls 
and ingcsred no other substances that could poumially damage the upper gasnointestinai tract 
during their participation hi the study. Based on actual average ingcsrion of 2.5 rablets/day 
(2-wezk snrdy) and 2.6 tablets/day (l-week study) and a reference human body weight of 70 
kg (U.S. EPA, 1987), the &ted doses consumed by the subjects were 2.3 and 2.4 mg 
iron/kg-day, respectively, in addition to dietary iron. All subjects had significantly increased 
(p c 0.05) dark brown-black stools and symptoms of na~lsca and vomiring during the 
tr:nunent pcxiod, but not abdominal pain, compared to the 2 weeks prior fo Pcaunent. The 
stool samples of ail 27 suhjcrp were Hcmoccuit-negative prior to iron aaunent. Only 1 of 
27 stool samples was questionably uacc positive after trcalmenf. Hemoglobin levels in stool 
did not chaagc significantly after iron ucauncnt. Endoscopic cxaminacion showed a 
signiCcant (p=O.O03) increase in abnormalities in the stomach. bur not duodenum. after 
therapy. These changes consisted of erythema, smail areas of subepitheiiai hemonh?? and 
solirxy’anrral erosions in nine. six and two subjects, r~spcrrivciy, and wcrc considcrFd OniY 
minimally abnormal. Linear regression analysis showed that there was a significant 
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correlation between endoscopy scores and abdominal pain scores (r=O.#. p=O 01). bur ROI 
wirh vomiting (r=0.5, p=O.O7). dianhea (r=0.56. p=O.l) or nausea (r=0.3. p=O. 16). so 
rreamienr-related histological changes were absented and there was no correlation between 
the endoscopic and histologic findings, although r.he investigators noted mar the cor;eiation * 
between endoscopic findings and histologic changes in small mucosal pinch biopsies is 
“nororiousiy” poor. Although it was speculated &at the changes in me stomach could 
represent a miid form of iron poisoning, the investigaton concluded that the rreaunent caused 
mild endoscopic abnormalities of uncertain clinical significance in the stomach. Evidence for 
iron overload (tissue biopsies or hematologic iron narus indices) was not examined. 

Adverse deveiopmental effects in humans have not been associated with me ingestion 
of supplemental iron during pregnancy. As indiczed above, NAS (1989) recommended rhar 
pregnant women supplement their diets with 30 mg iron/day (0.43 mg/kgday). McEihanon 
et al. (1991) reported on 49 women who took an overdose of a simple iron prcpararion 
(53 %) or iron with folare preparation (47%). For 48 of the women. the amount of iron 
ingested was known; 28 took > 1.2 g and the mnahder took s 1.2 g. Twenty-five of the 
women received chelation ueaanens with desfenioxaminc (DFO) and 12 received an emetic. 
Maternal toxiciry, consisting of nausea, vomiting. hematocmesis. abdominal pain and 
diarrhea, was observed in 35 of the women. Two spontaneous abonions occurrtd and mere 
were 3 pnmanut deliveries. One of me spontaneous abortions and the premature deliveries 
were not related to the iron overdose. It is not known if the other spontaneous abnion 
occuring ar 22 weeks (3 weeks afur the overdose) was caused by the iron overdose. A 
LOAEL for maternal toxicity or NOAEL for developmental toxicity could not be identified 
due to inexacr exposure data. variation in rype of mitigation used. and time elapsed ptior to 
its administration. 

Animal srudics have shown char rats adminincrcd 2.7 mg iron/kg-day as fcric 
chloride on gestation days 6-15 (Nolcn et al., 1972) or rats and mice administered 24-76 mg 
iron/kg-day as ferrous sulfate for 6 days (gesrarion days unspecified) (Tadokoro et al.. 1979) 
had no tnatmcnt-rclatcd t.crarogcnic or cmbryotox& effars. Some (numbers and spcxirs WC 
reponed) embryonic mortality occurred in the laner rmdy at 240 mg iron/kg-day. 

DERWATIONOFTHEPROVISIONALCHROMCOFULRfD 

Most of the quantitative chronic oral toxicity data for iron have been obtained from 
srudies of the Bantu popuiation of So& Africa. These data indicate that intakes in ule range 
of 0.7-1.4 mg iron/kg-day in home-brewed beer arc associated with hemosiderosis and liver 
cirrhosis (BothwtlI and Bradlow. 1960; Bothwell et al.. 1964). However, confounding 
factors such as malnutrition and unusuaiiy high iron bioavailabiliry, due to me high acidity 
and ethanol in the beer. preclude use of these data for risk assessment. Much higher dietary 
intakes (average 6.7 mg/kgday) of Iess soluble forms of iron arc tolerated in nonwestern 
diets as indicated by studies of populations in Ethiopia, Thcrapelitic oral doses of 2.3 mg 
iron/kg-day as fenous sulfate for 2 weeks were minimally toxic to the gastroinusttil tract. 
causing nausea, vomiting and endoscopic abnormalities in the stomach (e.g., erythema and 



small arcs of Iiemorrbgc), but no gasuic histological changes wcrc fuund, and evidence for 
iron overload (tissue biopsies or hcmaroiogic iron srarus indices) was not examined (Laine et 
al., 1988). One case of htmochromatosis was nporred in a woman who ingested 19.2 
mg/kgday of irOn for 27 years; treatment was not accompanied by alcohol- or transfusion- ’ 
induced hepatitis. anemia, malnutrition or abnormal imestinal absorption (Turnberg, 1965). 
Thus, although toxicity associated wir.b iron overload due IO chronic oral intake can be 
demonsuared qualitatively or even semiquantitatively, assignment of a precise LOAEL for 
normal individuals consumin g western diets is compromised by studies containing 
confounding facrors, inadcquarc endpoint assessmen& KKI short a duration of exposure or 100 
few subjccrs, 

Nonetheless. it is possible to establish a NOEL for chronic iron overload using rhe 
values for dietary intake and iron stams indicts’taltcn from the second National Health and 
Nuuition Examination Survey (WANES II) data base. Looker et al. (1988) made 
comparisons of dietary iron intake and biochemical indices of imn stanu using dara from 
PJHANES II. The average intakes of irun ranged from 0.15 to 0.27 mglkgday. The serum 
ferritin Icvels and percent scmm uiizfcrrin saauarion were within the normal range. Thus, 
inta+e levels of 0.15-0.27 mg/kgd.ay consumed are both sufficient to protccr against iron 
defioitncy and inmffxiens to cause the toxic effects of iron overload. 

Using the NOAEL, of 0.27 (rcpresenring the uppcrbou& value in the range of mean 
dietary iron intakes, dierzy plus suppicmenral, taken from rhc NHANESIIdatabase)and 
dividing by an uncerrainty factor of 1 yields the provisional chronic oml RfD of 0.3 mg/kg- 
day. An uncert.a* factor of 1 is supported by the fact thaf iron is an essential titmenr. In 
addition, the information used to derive the oral MD for iron was derived from intake dara 
from over 20,000 individuals aged 6 month to 74 years anti humans exert an efficient 
homcostatic control over iron such that body burdens arc kept constant with variations in 
diet. 

Confide= in the critical study is high; the IWWES II data art derived from a very 
large sampiing of the U.S. population ranging in age from 6 months to 74 years. Overall 
confidence in the data base is medium; there are insufflcicnt data to determine what chronic 
dose level is associated with adverse tffecrs in healthy individuals. While a p0i.111 es&au 
has been derived in &is risk assessment, individual variations in diet, nutritional status. 
physiology, etc. suggest ti a range of V&ES may be more appropriate. RcflecriDg the high 
confide= in ti criticaf smdy and medium contidcnce in the dam base, confidence in the 
RfD is mtdium. 

NOTE: This IUD suppiiu Aqu.atc Ieveis of iran to meet the nutritio~~4 requirements of 
.adulrs and adolcsccnrs over a lifetime. It does not supply. the recommended dietary 
allownce @DA) to those members of the population&a&~e greater requirements for a 
short, less-than-liferime duration such as infants, pre-adol&m children, and pregnant 
women. For shorter rexm rcquircmenrs for these subpopulations, refer to the RDAS (NAS, 
1989). Fur&r, this RfD may not be prutective of people With inherited disorders of 
irun mcuboiism and could be conskvativc if appiicd to cxposurc sctIIiirius involving forms 
of iron wirh. low bioavailability. 
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Washington, DC May 1994. 

U.S. EPA. 1994d. Heaitb Effects Assessment Summa.ty Tables. &mual FY 1994. 
Prepared by the Office of Health and Environmental Assessment. Environmental Criteria and 
Assessment Ofiice for the Office of Emergency and Remedial Response. Washington. DC. 
NTIS No. PB94-921199. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
‘- OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIRONMENTAL CRITERIA AND ASSESSMENT OFFICE 

CINCINNATI.OHlO dS2613 

MEHORAXDUH 

DATE: November 1, 1993 

SUBJECT: 

FROM: 

Oral and Inhalation Absorption Factors for 
Multiple Chemicals (Berkley Products Co. 
Dump/Denver, PA) 

Joan S. Dollarhideqg- m/M,& 
Director 
Superfund Health Risk Technical Support Center 
Chemical Mixtures Assessment Branch 

TO: Jennifer Hubbard 
U.S. EPA 

\ Region III # 

This memorandum responds to your request for oral and 
inhalation absorption factors for multiple chemicals for use at 
the Berkley Products Co. Dump, Denver, PA. 

Attached please find the following Risk Assessment Issue 
Papers: 

l Attachment I .  

9 Attachment II. 

l Attachment I I I ,  

l Attachment IV, 

l Attachment V. 
- Attachment VI. 

l Attachment VII. 

l Attachment VIII. 

l Attachment IX. 

l Attachment X. 

- Attachment XX. 

l Attachment XII, 

Oral Absorption for Araenic (CAEIRDT 7440- 
38-2) 
Provisional Oral Absorption Factors for 
Barilln (CURE 7440-39-3) 
Oral Absorption for Chloroform (CAB= 
67-66-5) 
Oral Absorption for Copper (CASIU? 744OA 
50-8) 
Oral Abq'orption for X,2-Dichloroethene 
oral Absorption for Bthylbansear (CASRN 
100-41-4) 
oral Absorption for Mercury (CASRX 7439- 
97-6) 
Oral Abirorption for lickel (CABRX 74400 
02-O) ' ..,'i 
Oral Absorption\Lf&T&rachloroethylen8 
(asma 127.f8-4 i 
&al Absorption-'for Toluene (CASRS 1080 
88-3) 
Oral Absorption for Vi&i Chloride 
(CASRN 7.5-01-4) 
oral I4bsorption for Xylem0 (CASRN 1330- 
20-7) 



q Attachment XIII. Oral Absorption for Zina (CASRX 74400660 
6) 

We do not have any oral RfD information available for delta- 
hexachlorocyclohexane. A veight-of-evidence classification af ' 1 
"Dw for this chemical is available on IRIS (U.S. EPA, 1993). 

Please feel free to contact the Superfund Technical Support 
Center at (513) 569-7300 if you have further questions. 

Attachments 

cc: R. Harris (Region III) 

Reference: 

U.S. EPA. 1993. Integrated Risk Information System (IRIS). 
Online. Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH. 
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Attachment I. 

(10-09-92) 

Risk Assessment Issue Paper for: 
Oral Absorption for Arsenic (CASRDI 7440-38-2) 

Available EPA documents (U.S. EPA, 1980, 1984) and the ATSDR 
Toxicological Profile on Arsenic (ATSDR, 1993) revieved data for 
humans indicating that greater than 95% of ingested, water- 
soluble arsenic is absorbed by the gastrointestinal tract; data 
for animals indicate that poorly soluble arsenic compounds are 
absorbed less efficiently. These data indicate that the 
assumption of a value of 95% for oral absorption of inorganic 
arsenic compounds is reasonable. 

References: 

ATSDR (Agency for Toxic Substances 
Toxicological Profile for Arsenic. 
Service, Atlanta, GA. 

and Disease.Registry). 1993. 
ATSDR, U.S. Public Health 

U.S. EPA. 1980. Water Quality Criteria Document for Arsenic. 
Prepared by the Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH for 
the Office pf Drinking Water, Washington,.DC. EPA 440/5-80/021. 
NTIS PB82-117327/AS 

UIS. EPA. 1984. Health Effects Assessment for Arsenic. 
Prepared by the Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH for 
the Office of Emergency and Remedial Response, Washington, DC. 
EPA 540/l-86/020. NTIS PB86-134319/AS. 

For internal use 0nZy. DRMT - Do not cite or quote. 
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Attrchmmt III. 
. . 

(2/91) 

Risk Assessment Issue Paper for: 
Oral Absorption for Chloroform (CASRI6 67-66-5) 

As reviewed by U.S. EPA (1980, 1985, 1988) and ATSDR (1993), 
oral absorption of chloroform is nearly complete in both animals 
and humans. In rats, mice and monkeys 93-98% of the administered 
dose of radioactivity was recovered in exhaled air, urine and 
carcass (U.S. EPA, 1985, 1988). According to ATSDR (1993) 
approximately 100% of chloroform is absorbed rapidly in humans. 

References: 

ATSDR. 1993. Toxicological Profile for Chloroform. Agency for 
Toxic Substances and Disease Registry. U.S. Public Health 
Service. Atlanta, GA. 

U.S. EPA. 1980. Ambient Water Quality Criteria for Chloroform. 
Prepared by the Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH for . 
the Office of Water Regulations and Standards, Washington, DC. 

U.S. EPA. 1985. Health Assessment Document for Chloroform. 
Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for Office of Air 
Quality Planning and Standards, Washington, DC. 

U.S. EPA. 1988. Updated Health Effects Assessment for 
Chloroform. Prepared by the Office of Health and Environmental 
Assessment, Environmental Criteria and Assessment Office, 
Cincinnati, OH for the Office of Emergency and Remedial Response, 
Washington, DC. 

FOX? fnte~d US8 OLdy. Dm - m IlOt Cite Or qZlOt8. 
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Attachment V. 

Risk Assessment Issue Paper for: 
Oral Absorption for l,t-Dichloroetheno 

Review documents for 1,2-dichloroethene (ATSDR, 1990; U.S. 
EPA, 1980, 1984a, 1984b, 1986, 1990) did not find any data 
regarding oral absorption in humans or animals. However, based 
on analogy to related compounds (e-g-, tetrachloroet.hene), U-S- 
EPA (1980) estimated that virtually 100% of ingested 
dichloroethenes might be absorbed by the gut, and subsequent 
studies found this to be the case for the l,l-isomer in animals 
(U.S. EPA, 1986). Therefore, a value of 100% is a reasonable 
assumed value for gastrointestinal absorption of 1,2- 
dichloroethene. 

References: 

ATSDR (Agency for Toxic Substances and Disease Registry). 1990. 
Toxicological Profile for 1,2-Dichloroethenes. ATSDP, U.S: 
Publid, Health Service, Atlanta, GA. 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for 
Dichloroethylenes. Office of Health and Environmental 
Assessment, Environmental Criteria and Assessment Office, 
Cincinnati, OH. EPA 440/S-80/041. PB81-117525. 

U,S_ EPA, 1984a, Health Effects Assessment for cis-1,2- 
Dichloroethylene. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH. for the Office of Emergency and Remedial 
Response, Washington, D-C. EPA 540/l-86/015. PB86-134269. 

U.S. EPA. 1984b. Health Effects Assessment for 1,2-t- 
Dichloroethylene. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH. for the Office of Emergency and Remedial 
Response, Washington, D.C. EPA 540/l-86/041. PB86-134525. 

U.S. EPA. 1986. Health and Environmental Effects Profile for 
Dichloroethenes. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH. for the Office of Solid Waste and 
Emergency Response, Washington, D.C. ECAO-CIN-P 19 1. PB88- 
218995. 

-,* ; 
*c ;\.; 
-. b- 

U.S. RPA. 1990. Health and Environmental Effects Document for 
cis-1,2-Dichloroethylene- Prepared by the Office of Health and 

For internal use dy. DRAPT - Do not cite or quote. 
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Environmental Assessment, Enviro~ental Criteria and Assessment 
office, Cincinnati, OH. for the Office of Solid Waste and 
Emergency Response, Washington, D.C. ECAO-CIN-G098. 

For internal use only. DRAFT - Do not cite 0~ quote. 
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AttaChWILt VZII. 
. . 

(92/51?/05-22-92) 

Risk Assessment Issue Paper for: 
Oral Absorption for Nickel (C.ASRH 7440-02-o) 

Absorption data for humans and animals indicate that the 
percentage oral absorption of soluble nickel salts is influenced 
by (i.e., decreased by) adsorption to dietary components and soil 
(U.S. EPA, 1986 and the ATSDR, 1993). In general, the values in 
the reviewed studies ranged from approximately 1 to 10%; vcilues 
at the high end of this range were identified in fasted 
individuals, while values at the low end were for absorption in 
the presence of food or soil. 

According to U.S. EPA (1986), the data by Horak and 
Sunderman (19731, Nodiya (1972), Nomoto and Sunderman (197o), 
Perry and Perry (1959), and Tedeschi and Sunderman (1957) show 
that 1 to 10 percent of dietary nickel is absorbed. As noted in 
ATSDR (X993), nickel was raportGdly absorbed in the 
gastrorntestinal tract 40 times more when nickel sulfate was 
given to human subjects in drinking water (272) than when it was 
given in food (0.72) (Sunderman et al,,. 1989),. The study by 
Christensen and Laqesson (1981) estimated an absorption rate of 
4.31 of the given dose of nickel in eight human subjects 
consuming a normal diet, Thus, the presence of food profoundly 
reduced nickel absorption. 

References: 

ATSDR. 1993. Toxicological Profile for Nickel. Agency for 
Toxic Substances and Disease Registry, U.S. Public Health 

'Service. 

Christensen, 0-B. and V. Lagesson. 1981. Nickel concentrations 
of blood and urine after oral administration. Ann. Clin. Lab. 
Sci. 11; 119-125. 

‘. 

Horak, E. and P-W. Sunderman, Jr- 1973 l Fecal njckel excretion 
by healthy adults. Clin. Chem. (Winston-Salem, NC) 19: 429-430. 

Nodiya, P.I. 1972. Cobalt and nickel balance in students of an 
occupational technical school. Gig. Sanit., 37: 108-109. 

-. 
Nomoto, S. and F.W. Sunderman, Jr. 

J;;f 
1970;,&&omic absorption 

spectrometry uf I.xkel in serum, urine, and other 'uioiogical 
materials. Clin. Chem. (Winston-Salem, NC) 16; 477-485. 

For internal use only. DRAIT - Do not cite or quote. 
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Perry, H.M., Jr. and E.F. Perry. 1959. Normal concentrations of 
some trace metals in human urine: changes produced by 
ethylenediaminetetraacetate. J- Clin- Invest- 38: 1452-1463. 

Sunderman, F.W., Jr., Hopfer, 'S.M., Sweeney, K-R, et al. 1989. 
Nickel absorption and kinetics in human volunteers. Proc. Sot. 

.Exp. Biol. Med. 191: S-11. 

Tedeschi, R.E. and F.W. Sunderman, Jr. 1957. Nickel poisoning. 
V. The metabolism of nickel under normal conditions and after 
expsoure to nickel carbonyl. Arch. Ind. Health 16: 486-488. 

U.S. EPA. 1986. Health Assessment Document for Nickel and 
Nickel Compounds. Office of Health and Environmental Assessment, 
Washington, DC. EPA/600/8-83/012FF. 

For interna use only. DRAFT - Do not cite or quote. 
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Attachment XI. 
. . 

Risk Assasssment Issue Paper for: 
oral Absorption for Vinyl Chloride (CAsrzrS 75-01-4) 

Review documents from U.S. EPA (1980, 1984, 1985) and ATSDR 
(1991) summarize the oral absorption data for vinyl chloride. 
Human data vere not located, but animal data show that vinyl 
chloride is rapidly, and nearly completely, absorbed from the 
gastrointestinal tract. In rats given gavage doses ranging from 
0.05 to 100 mg/kg, only 0.47-2.399 was recovered in the feces 
after 72 hours. Total recovery was 82.3-91.39, so roughly 97,1- 
99.5% of the recovered dose was absorbed in this study. Fecal 
excretion was higher (a-17%) in a second study in which rats were 
given powdered PVC containing a high level of the monomer, but 
this was attributed by the researchers to encapsulation of vinyl 
chloride monomer by PVC, making the monomer unavailable for 
absorption- Therefore, an oral absorption factor of- 100% is 
supported by the available data. 

References: 

ATSDR (Agency for Toxic Substances and Disease Registry). 1993,. 
Toxicological Profile for Vinyl Chloride. ATSDR, U.S. public 
Health Service, Atlanta, GA. 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for 
Vinyl Chloride. Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH. 
EPA 440/S-80/078. PB81-117889. 

U.S. EPA. 1984. Health Effects Assessment for Vinyl chloride. 
Prepared by the Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH. for 
the Office of Emergency and Remedial Response, Washington, D.C. 
EPA 540/l-86/036. PB86-134475. 

U.S. EPA. 1985. Health and Environmental Effects Profile for 
Chloroethene- Prepared by the Office of Health and Environmental 
Assessment, Environmental criteria and Assessment Office, 
Cincinnati, OH. for the Office of Solid Waste and Emergency 
Response, Washington, D.C. ECAO-CIN-P155. PB88-174529. 
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Attachment XIII. 
. . 

(10-09-92) 

Risk Assessment Issue Papor for: 
Oral Absorption for itinc (CM- 7440-66-6) 

As reviewed by the U.S. EPA (1980; 1984) and the ATSDR 
(1989) I the absorption of zinc from the gastrointestinal tract is 
dependent on several factors including the chemical form of zinc, 
the presence of other chemicals and the zinc status of the 
organism- A high concentration of phytate and dietary fiber will 
decrease the absorption of zinc; zinc associated with animal 
protein in the diet (meat, milk, eggs) is thought to be more 
efficiently absorbed than zinc in vegetable tissue. ATSDR (1989) 
reported that approximately 20-30% of al2 ingested zinc is 
absorbed. WAS (1989) used an absorption factor of 20% for its 
calculation of the recommended dietary allovance (RDA) for zinc. 
The 20% absorption factor was used to take into account the lower 
absorption of zinc from fiber rich diets as compared to the 
higher absorption in meat-costtiihg meals; Based on this 
information, an oral absorption efficiency value within the 
reported range of 20% to 30% is recommended for adjustment of the 
oral RfD to an absorbed-dose basis- A value of 25% appears 
consistent with this recommendation and the data reviewed in 
Agency documents (U.S. EPA, 1980; 1984) and the ATSDR 
Toxicological Profile on Zinc. 

R8f 8I811ceS: 

ATSDR. 1989. Toxicological Profile for Zinc, Agency for Toxic 
Substances and Disease Registry, U.S. PubI& Health Service. 
PB/90/171414/AS. 

NAS - 1989, Recommended Dietary Allowances. 10th ed. National 
Academy of Science, National Research Council, Food and Nutrition 
Board. Washington DC: National Academy Press. 

U.S. EPA. 1980. Ambient Water Quality Criteria Document fur 
Zinc and Compounds. Prepared by the Officu of'eealth and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH foil the Office of Water Regulations and 
standards, Washington, D.C. EPA 440/S-80/079. 

U.S. EPA. 1984. Health Effects Assessment for Zinc and 
Compounds. Prepared by the Office of Health and Environmental 
Assessment, Environmental Criteria and Assessment Office, 
Cincinnati, (II. For the Office of Solid Waste aild Emergency 
Response, Washington, D.C. EPA 540/l-86/048- 

FOr illt8Rld US8 O&y. DRAIT - DO llOt Cite Or qTlOt8- 

N-56 



0 Human Health Risk Tables 

,I:CD7171~R~IlJ7.APD~~~~l~.Dl 

recycled paper 

o-1 



II CD~~~I-RCI)J~-APDU:,‘~I/~.DI o-2 



DIRECTORY OF RISK TABLES 

Table Number Location Exposure Scenario Receptors 
1 

O-I 

o-2 

o-3 

O-4 

U-J 

Site I 

Site I 

Site 2 

Site 2 

Site 2 

Recreational sediment ex- 
p0!3Ire 

Future residential ground- 
water USC 

Recreational sediment ex- 
posure 

Future residential soil ex- 
posure 

Futurr Ikdcntial ground- 
water use 

Adolescent 

Adult 
Child 

Adolescent 

Adult/child 
Child 

AdUll 
Child 

I I (‘D7171/RC13f7-0?,~liW~Dl 
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TableO- 

Estimatesof Potential Exposures and Risks for the Bainbridge Naval Training Center, Port Deposit, Maryland 

Scenario 1 - Recreational Exposure to Sediment 

Location Chemical 

Exposure Poinr 
Con:cntralion 

bWW 

Noncarcinogenic EfTects 

Oral HID AI)I llazard 
(ndkday) (Wkg-day) Quotient 

Carcinogenic Epects 

Oral SF LAI)I 

(mglkg-day).’ (tirglkg-day) Cancer Risk 

Adolcscrnl F’isilor; KhlE Case 

Site I: Old Landfill 

Pathway I,\: Ingestion olSoil/Sedinlcnt 

Arsenic 

Ile~~zo[a~~~ll~~acene 

l3enzo[a]pyrenc 

Itenzo(b]lluo~a~~ll~ene 

I~ellzo[k]lluo~ar~ltIrnr 

Ueryllium 

Chlordane 

Chrysene 

Di(Z-ethylheryl)phthalate 

Dibenz(a,h]andrracene 

lndeno[ I ,2,3ed]pyrene 

Iron 

Manganese 

lliallium 

Vanadium 

Zinc 

SI F - Noncancer = I .63 E-07 

t.SE+oo 3.OE-0-t 2.5E-07 

l.lEtoo NA I .7E-07 

I otZ+oo NA I .6E-07 

I4E+oo NA 2.3E-07 

6.7E-01 NA l.lE-07 

8.3E-01 5.OE-03 I .4E-07 

1.2E-02 6 OE-05 5.2E-09 

I. I Et00 NA t .8E-O7 

2 SE-Ot 2.OE-02 4.IE-08 

3.4E-01 NA S.SE-08 

7.9E-01 NA l.3E-07 

2.9Et04 3.OE-0 I 4.6E-03 

I .2E+03 2.0E-02 I .9E-04 

l.IE+OO 7.OE-05 I .7E-07 

2.6EtO I 7.OE-03 4.3E-06 

5.6EtOl 3.OE-01 9.lE-06 

8.3E-04 

SW -Cancer = 2.33E-08 

__ 
__ 

2.7E-05 

8.6E-05 

2.tE-06 

__ 
-_ 

1.5E-02 

9.6E-03 

2.5E-03 

6.2E-04 

3.OE-05 

I .IEiOO 

7.31:.01 

7.3tZ+oo 

7.3E-01 

7.311-02 

4.1tZ+oo 

I .3p+oo 

7 3E-03 

I4E-02 

7.3Etoo 

7 3E-01 

NA 

NA 

NA 

NA 

NA 

3.68-08 5.3E-08 

2.5E-08 I .8E-08 

2.3E-08 I x-07 

3.4E-08 2.4E-08 

I .6E-08 l.lE-09 

I .9E-08 8.3E-08 

7.4E-IO 9.6E-IO 

2.6E-08 l.9E-IO 

5.9E-09 8.3E-I I 

7.9E-09 5.7E-08 

I .8E-08 I .3E-08 

__ 
-_ 
_- 

-- 
__ 

Totals for Ingestion of SoiUSedimcnl 2.9E-02 4.2E-07 

I21 I9196 Adolescent Visilcr, RME Case - Page I 
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‘I‘able o- 1 
Estiulales of Potential Exposures and Risks for the B:linbridge Naval Training Ceuler, Port Deposit, Marylaud 

Scerlario I - Recreational Exposure to Sediuient 

LocaGon Cbcmical 

Exposure Point 
h’oncorcinogcnic ElTccls Carcinogenic Effects 

- 

Conccnlralion Oral Rim AUI llazard Oral SF LADI 

(ww (mg/l&ay) (trig/kg-day) Quotient (n@kg-day).’ (mg/kg-day) Cancer Risk 

Silt I: Old Landlill 

Pathway III: Dcrmal Absorption frum SoiWcdimcnt Sll: - Noncanccr = 5.061.-06 SIF - Cancer = 7.226-07 

Arsenic I .stz+oo 3.OE-04 2.5E-07 8.7E-04 I .5ctoo 3.SE-08 5.6E-08 

3cryllium 8.3E-01 S.OE-03 4 2E-08 8.41.-04 4.3ll+oo 6.OE-09 2.66-06 

Chlordane 3.2E-02 6.OE-05 l.GE-08 3.3E-04 I .3tz+oo 2.38-09 3.7E-09 

l)i(2-e~tlylhexyl)pllthalalc 2.5E-01 Z.OE-02 I .3E-07 I .3E-05 I .4E-02 I .8E-08 S.IE-IO 

Iron 2 9itt04 3.OE-01 I 4E-03 4.8E-02 N/t __ _- 

Mangar1csc I .2Ef03 2.OE-02 6 OE-OS 3.OE-02 NA __ -- 

Thallium I tlz+oo 7.OE-05 5.4E-08 8.IE-04 NA -- -- 

Vanadium 2.6E+OI 7.OE-03 I .3E-06 I .9E-02 NA __ __ 

Zinc 5.6EtOl 3.OE-01 2.8E-06 3.7E-05 NA -- -_ 

Totals for Dcrmal Absorption from SoiUSedimcnl I.OE-01 2.6E-06 

12/19/96 Adolescent Visitor, IIME Case - Page 2 



Table O- 1 
Cstimatcs of Potential Exposures and Risks for the Uainbridge Naval Training Center, Port Deposit, Maryland 

Scenario I - I<ecreational Exposure to Sediment 

Location Clcmical 

Exposure Foinl 
Concentration 

IYIA 

Noncarcinogenic ElTccts Cardoogeoic Eftecls 

Oral HtD ADI llazard Oral SF LADI 

(mg/kg-day) (mg/kgday) Quotient (mglkg-day)-! (nrg/kg-day) Cancer Risk 

Site I: Old I.andlill 

Tolals by Cbcmical SIF - Noncancer = S.ZZE-06 SIF -Cancer = 7.46E-07 

Arsenic 

Denzo[a]anthraccne 

Dcn7o[n]pyrcne 

Dcnzo[b]ttuoranrlrcnc 

Denzo[k]lluor~~~l~cne 

Dcryllium 

Ctdordane 

Clirysene 

Di(2-clliylliexyl)pt~tliatate 

Uibenz[a,b]arrhracene 

Indcno[ I ,2,3-cdjpyrene 

Iron 

hlanganese 

Tbatlium 

Vanadium 

Zinc 

__ __ S.OE-07 

__ I .7E-07 

_- -- I .6E-07 

- 2.3t:-07 

__ _- I. I E-07 

-- t .8E-07 

__ 2. I E-08 

_- I .8E-07 

__ I .7E-07 

__ - 5.5E-08 

l.3E-07 

I .7E-03 

_- 

-- 

8.7E-04 

4.2E-04 

-- 

I .5E-05 

-- 

- 6. I E-03 

-- 2.5E-04 

- 2.3E-07 

_- -_ 5.6E-06 

-- I .2E-05 

__ 

6.4E-02 

3.9E-02 

3.3E-03 

2.OE-02 

6.8E-05 

_- 7. I E-08 

_- 2.SE-08 

__ 2.3E-08 

_- 3.4E-08 

-_ I .6E-08 

_- 2.5E-08 

_- 3.OE-09 

-_ 2.6E-08 

__ 2.4E-08 

__ 7.9E-09 

-- I .8E-08 

-- __ 
.- -. 

__ __ 

__ _. 

I. lb-07 

t .8E-08 

I .7E-07 

2.4E-08 

I. IL-09 

2.7E-06 

4.X-09 

I.%IO 

5.9E-10 

5.X-08 

I .?E-08 

-- 
-- 
__ 

__ 

Tolals for Adolescent Visilor at Site I: Old I.andtill; RhlECasc: 1.3E-01 3.1 E-06 

t 2119196 Adotrscenl Visitor, Rh4E Case -Page 3 
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TableO- 
Estimates of Potential Exposures and Risks for the Uainbridge Naval Trainiug Ceuter, Port Deposit, Mrrylaud 

Scenario 3 - Future Residential Groundwater Usage 

Exposure Faint 
Concentration 

Noncarcinogcnic EHCCIS Cartinogenic Elfects 

Oral Hfl) ADI llazard Oral SF LADI 

Location Chemical 

Future Adult I&idrnt; ItXlE Cast 

Sire I: OIJ Landfill 

~wi!m (mgnig-day) (mgfkg-day) Quotient (mg/hg-day).! (lng/kg-day) Cancer Risk 

Pathway JA: lngcsrion al Water 

Antimony 

Arsenic 

llcryllium 

Cadmium 

Chlorobenzene 

Chloroform 

Chromium(W) 

Di(Z-erhylhexyl)phthalate 

Dichlorobeniene, I ,4- 

Dichloroelhene, I ,2- (hlixed isomers) 

Dichloroprofanc, I ,2- 

Ileplachlor 

Iron 

Manganese 

Mcthylene chloride 

Nickel, soluble salts 

l’hallium 

I‘richloroethcne 

Vinyl chloride 

l‘otals for Ingestion 0lWatcr 

SII: - Noncancer = 2.74E-02 

1 OE-02 4.OE-04 

I .OE-O3 3.OE-04 

2.6E-04 5.OE-03 

2SE-03 S.OE-0-I 

9.OE-02 Z.OE-02 

4 OE-03 I .OE-02 

7.7E-03 S.OE-03 

6.5E-03 2.OE-02 

9.86-03 Nh 

I .4E-O2 9.OE-03 

I .OE-03 NA 

2.6E-05 S.OE-04 

2.5EtOI 3.OE-01 

7.OE+oo Z.OE-02 

6.3E-03 6.OE-02 

Z.OE-02 2.OE-02 

I .OE-03 7.OE-OS 

6.4E-03 NA 

6.6E-04 NA 

8.2E-04 

2.8E-OS 

7. I E-06 

6.9E-OS 

2.SE-03 

I.IE-04 

Z.IE-04 

I .8E-04 

2.7E-04 

3.7E-04 

2.7E-05 

7.IE-07 

6.7E-01 

I .9E-01 

I .7E-04 

S.4E-04 

2.8E-05 

I .8E-04 

I .8E-OS 

SIP-Cancer = l.i7E-02 

2.113too 

9.SE-02 

I .4E-03 

l.4E-01 

I .2E-0 I 

I. I E-02 

4.21.-02 

KBE-03 

NA 

I SE+00 

4.3Etoo 

NA 

NA 

6.lE-03 

Nh 

1.41.-02 

2.4E-02 

NA 

6.8E-02 

4.5Etoo 

NA 

NA 

7.5E-03 

NA 

NA 

l.IE-02 

1.9Etoo 

-_ 

I .2E-OS 

3.OE-06 

2.98-05 

-- 

4.7E-05 

9.OE-05 

7.68-05 

l.lE-04 

4. I E-02 

__ 

I .4E-03 

2.2EtOO 

9.5EtOO 

2.9E-03 

2.7E-02 

4.IE-01 

-_ 

I .2E-05 

3.OE-07 

-_ 

7.30-05 

-_ 
-- 

7.5E-05 

7.8E-06 
- 

1.5EtOI 5.4E-05 

__ 

I .8E-05 

I .3E-05 

__ 

Z.YE-07 

__ 

I .I E-06 

2.78-06 

_- 

8.OE-07 

I .4E-06 

-- 

__ 

SSE-07 

-_ 

__ 

8.38-07 

I SE-05 
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Table O-2 
Estimates of Potential Exposures and Risks for the Llainbridge Nabal Training Center, Port Deposit, Maryland 

Scenario 3 - Future Residerltial Groundwater Usage 

Location Chemical 

Exposure Point 
Conccnlralion 

IWW 

h’oncarcinogcnic Effects Carclnogcnic ElTecls 

Oral Hru ADI llazard Or31 SF LADI 

(mg/kg-lay) (mgkg-day) Quolicnl (mglkg-day).’ (tnglkg-day) Cancer Risk 

Site I: Old l.andfiII 

l’rthrvay 3U: Dcrmal ,\bsorplion from \Yatcr SIF - Noncarlctr = 2.74E-01 SIIT - Cancer = l.l7E-01 

Antimony 

Prscnic 

lieryllium 

Cadmium 

Chlorobenzene 

Chloroform 

Chroniium(VI) 

Di(2-ethylhexyl)phthalatc 

Dichlorobenzcne, 1.4- 

Dichloroclhcne, 1,2- (hliued isomers) 

Dichloropropane. I ,2- 

Ileptachlor 

hOIl 

hlanganese 

klcthylene chloride 

Nickel, soluble s&s 

l~hallium 

l’richloroethene 

Vinyl chloride 

;.oI’.-02 4.OE.04 l.lE-06 

.OE-o3 3.OE~O-l 7. I E-08 

?.6E-0-l S.OE.03 l.SE-08 

!.jE-03 S.OEQl i .7E-o7 

P.OE-02 2.0E.02 9.OE-04 

3 OK-03 I .0&02 9.2E-06 

1.7E-03 S.OE-03 5.2E-07 

5 SE-03 2.0&02 l.EE-04 

9.8E-03 Nh I .9E-O4 

I .4E-o2 9.OE-03 ).IE-05 

I .OE-O3 NA 2 SE-06 

2 6E-05 5.0~~0-t 4.3E-07 

2sEtOI 3.OE-01 I .7E-o3 

7.OEtOO 2.oc-02 4.8E-04 

6.3E-03 6.OE-02 5.7E-06 

2.OE-02 2.oc-02 I .3E-06 

I .OE-O3 7.OE-05 7. I E-08 

6.4E-03 NA 2.88-05 

6.6E-04 NA 8.4E-07 

5.2E-02 

2.5E-04 

3.5E-04 

6.9E-03 

9.OE-02 

9.2E-04 

I .OE-03 

3.8E-02 

._ 

3.4E-03 

__ 

8.6E-04 

5.6E-02 

2.4E-01 

9.4E-05 

I .3E-03 

l.IE-03 

NA 

I 5EtOO 

4.lEiOO 

NA 

NA 

6.1 Ii-03 

NA 

I .4E-02 

2.4E-02 

NA 

6 8E-02 

4.5Etoo 

NA 

NA 

7 5E-03 

NA 

NA 

l.IE-02 

I9EiOO 

__ 

3. I E-08 

7.68-09 

7.4E-08 

__ 

4.OE-06 

2.28-07 

I .6E-04 

8.1E-05 

-_ 

l.lE-06 

I .8E-07 

-_ 

-- __ 

2.48-06 I .8E-Og 

. . -- 

-_ 
__ 

-- 

I .2E-05 

3.6E-07 

‘I‘olal3 lor Dcrmal Abscrplion lrou \Valcr 4.9E-01 

__ 

4.8E3.-08 

3.38-06 

_- 

__ 

2.48-08 

-- 

4.5E-06 

I .9E-06 

-_ 

7.4E-08 

8.38-07 

__ 

_- 

I .3E-07 

6.9E-07 

I.ZE-US 
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Table O-2 

Estimates of Potential Exposures and I1isk.s for the Baiubridge Naval Traiuiug Center, Port Deposit, Maryland 
Scenario 3 - Future Resideutial Groundwater Usage 

Erposurc Point 
Conccntralion 

Noncarcinogcnic Elfccts 

Inh ItrU AD1 llatard 

Carcinogenic Efrects 

lnh SF LADI 

Localioo Chemical IV$) (mg/kg-day) (m&-day) Quolicol (mg/kg-day).’ (nglkg-day) Caoccr Risk 

Site I: Old l.andlill 

Pathway 3C: lul~alationuf Vapurs vbilc Showering (Foster 
9r Chrostowslii) 

SIF - Nor~ar~cr = --- SII: - Cancer = --- 

Chlorobcruere 9.0E-02 S.7E-03 3.9E-03 6.9E-01 NA __ __ 

Chloroform I.OE-03 I.lE-02 I .7E-04 I .6E-02 E.OE-02 7.3L05 5.9E-06 

6X-03 2.9E-03 I 2E-05 4.OE-03 NA 4.9E-06 __ 

Dicblorobenzene. I,4- V.EE-03 2.3E-0 I 3.8E-04 I .6E-03 NA I .6E-04 _. 

Dichloropropane, I ,2- I .OE-o3 I IE-03 4.3E-OS 3.8E-02 NA I .EE-05 _. 

Ileplachlor 

hletilylene cliloride 

2 GE-05 NA 6.2E-07 __ 4 5Etoo 2.6E.-07 I .2E-06 

b.;E-03 8 6E-01 2 9E-04 3.4E-04 1.6E-03 I .3E-04 2.IE-07 

l‘richloroelhcne 6.4E-03 NA 2.7E-01 __ 6.OE-03 I .2E-04 7x-07 

Vinyl chlorite 6.6E-O-l NA 

Totals lor Inhalation ofVapors while Showering (Foster & Chroslowski) 

3.7E-05 __ 3.OE-0 I I .6E-OS 4.8E-06 

7.5L01 1.3E-05 
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Table O-2 
Estimates of Potential Exposures and Risks for the llaiubridge Naval Training Center, Port Dqmit, Maryland 

Scenario 3 - Future Residential Groundwater Usage 

Locafior Chemical 

Exposure I’oinl 
Noncarcinogcnic ECTccls Carcinogenic Ellccts 

- 

Coscentraliorr Oral ltfl) ADI ilazard Oral SF lADI 

N/A (nl%kg-day) (n@g-day) Quolienl (mg/Lg-day).’ (mglkg-day) Cancer Risk 

Site I: Old I.andfill 

‘lolals by Chemical SII: - Noncancer = 3.OlE-ol SIF -Cancer = I,29E-01 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chlorobenzene 

clrlororonl~ 

Ctiromium(VI) 

Di(Z-erhylhexyl)phthalalc 

IDichlorobenzene, I ,4- 

Dichloroerhene, l,2- @fixed isomers) 

Dichloropropane, l.2- 

Ileplactilor 

Iron 

hfanganese 

hfclhylenc chloride 

Nickel, soluble salts 

Thallium 

Trichloroethene 

Vinyl chloride 

__ - 8 3E-04 

2.9E-05 

I. I E-06 

6.9E-05 

7.3E-03 

2.9E-04 

2. I E-04 

5.6E-04 

8 3E-04 

4.OE-04 

7.3E-05 

1.8E-06 

6.7E-01 

1.9E-01 

4.7E-04 

5.4E-04 

2.9E-05 

4.8E-04 

5.6E-05 

2.lEtoo 

9.5E-02 

I .8E-03 

1.4E-01 

9.OE-01 

2.7E-02 

4.36-02 

5.OE-02 

I .6E-03 

4.48-02 

3.8E-02 

2.38-03 

2.3E+OO 

9.8EtOO 

3.3E-03 

2X8-02 

4. I E-O I 

-_ -_ 
__ I .2E-05 

__ 3.OE-06 

-_ 3.OE-05 

__ __ 
_- I .2E-04 

-_ 9.OE-OS 

__ 2.4E-04 

__ 3.6E-04 

__ __ 
__ 3.IE-05 

__ 7.5c-07 

-- -- 

-_ __ 

-_ 2.OE-04 

-_ __ 

_- -- 

-- _- 
-- 2.OE-04 

_- 2.48-05 

'I‘u~als fur Fururc Adult Resident PI Sire I: Old Landfill; RhlECssc: 1.6EtOl 7.11E-05 - 

I .6E-05 

__ 

6.?E-06 

__ 

S.bE-06 

4.‘E-06 

8.7E-07 

3.JE-06 

7X-07 

I .7E-06 

2.1lE-05 
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TableO- 

Estitnates r~l’ Potential Exposures and Risks for the Uainbridge Naval Training Center, Port Iklmsit, Maryland 

Scenario3 - Future I~esidenlial Groundwater Usage 
_---- ~ 

Erooiurc Point 
Noncarcinogenic E~CCIS Carcioogcnic Efkcts 

l.ocation Cltcolical 

Contcnlralion 

(mg/L) 

Oral HID ADI llazard 
(cog/kg-day) (mglkg-day) Quotient 

Oral SF LADI 

(mg/kg-day).’ (rng/kg-day) Cancer Risk 

E‘u~urc child Ilcsidcnt; Ic,\IE Cax 

Site I: Oh Landfill 

Palhrvay 3A: Ingestion or Waler 

Antimony 

Arsenic 

lkrylliurn 

Cadmium 

Chlorobcnzene 

Chloroform 

ChromiurQI) 

Di(2-ethylhe~yl)phrhalare 

Dichlorobenzene. I.-i- 

Dichlorocrhese. I,2- (hlixed isomers) 

Dichloropropane. I .2- 

llepurchlor 

Iron 

hlanganese 

klrrhylcne chloride 

Nickel, soluble salks 

Thallium 

Trichlorocrhrne 

Vinyl chloride 

3.OE-02 

I.OE-03 

2.6E-W 

!.5E-03 

Y.OE-02 

4 OE-03 

7.7E-03 

6.5E-03 

P.8E-03 

I .4E-02 

I .OE-03 

2 6E-OS 

2.5EtOI 

7.OEtoo 

6.3E-03 

2.OE-02 

I .OE-03 

6.4E-03 

6 6E-04 

SIP - Noncancer = 6.39E-02 

4.OE-04 

3 OE-01 

5.OE-03 

S.OE-0-l 

Z.OE-02 

I .OE-O2 

S.OE-03 

Z.OE-02 

NA 

9.OE-03 

NA 

5.OE-04 

3.OE-01 

Z.OE-02 

6.OE-02 

2.OECI2 

7.OE-05 

NA 

NA 

I .9E-03 

6.6E-05 

I .7E-05 

1.6E-0-l 

5.7E-03 

2.6E-01 

4.9E-04 

4. I E-04 

6 2E-04 

8.6E-01 

6.41.-05 

I .7E-06 

I .6EtOO 

4.5E-01 

4.OE-04 

I .3E-03 

6.6E-05 

4. I E-04 

4.2E-05 

4.8E+OO 

2.2E-01 

3.3E-03 

3.2E-01 

2.9E-01 

2.68-02 

9.8E-02 

2.IE-02 

SII: -Cancer = 5.48E-03 

9.6E-02 

-- 

3.3E-03 

5.2Etoo 

2.2EtOI 

6.7E-03 

6.3E-02 

9.5E-01 

__ 

3.4E-OS 

__ 

__ 
__ 

NA 

1 .IEtOO 

4.3E+oo 

NA 

NA 

6.IE-03 

NA 

I 4E-02 

2 4E-02 

NA 

6.8E-02 

4 SE+00 

NA 

NA 

7.58-03 

NA 

NA 

I.IE-02 

1.9Etoo 

__ 

5.7E-06 

I .4E-06 

I .4E-05 

-_ 

2.28-05 

4.2E-05 

3.5E-05 

5.3E-05 

._ 

SSE-06 

I .4E-07 

_- 

__ -- 

3SE-05 3.9E-07 

3.6E-06 698.06 

‘l’otals for lsgcslion 0fWalcr 3.4EtOI 

-- 

8.5E-06 

6. IL-06 

__ 

__ 

I .3E-07 

_- 

S.OE-07 

I .3E-06 

-- 

3.7E-07 

6.16-07 

-- 

__ 

2.6E-07 

-_ 

2.5E-05 

12/19/96 Child Resident, RME Case - Page I 



0 

A 

P 

‘I’able o-2 

Estimates of Potential Exposures and Risks for the Bainbridge Naval Training Cenfer, Port Deposit, Maryland 

Scenario 3 - Future Residential Groundwater Usage 

Location 

Exposure I’oinl 
Noncarcinogcnic EfTccts Carcinogenic EfTecls 

- 

Conrcnlration Oral HIL) AD1 llazard Oral SI: LADI 

(SSlglL) (mgIkg-day) (mg/kg-day) Quolicnt (mg/kg-day).’ (nlg/kg-day) Cancer Risk 

Site I: Old I.andtill 

I’nthway 3U: I)crmal Absorption frum Waler SIF - No~~cancer = 4.22E-01 

Anlimony 

Arsenic 

lkryllium 

Cadmium 

Chtorobenzenc 

Chloroform 

Chromium(V ) 

Di(2-c~hylhe~yt)phthalae 

Dicblorobenzene, I ,4- 

Dichtoroctiene, t.2- @fired isomers! 

Dichtoropropane. I ,2- 

lleptachlor 

IlOll 

Manganese 

hlethylene ctltoride 

Nickel, soluble salts 

l~tiatlium 

?‘richloroelhcne 

Vinyl chloride 

!.OE-02 

I.OE-03 

2 6E-04 

?.SE-o3 

9.OE-02 

4.OE-03 

7.7E-03 

6.5E-03 

9.8E-03 

I .4E-02 

I .OE-o3 

2.6E-05 

2.5izto1 

I.OE+oo 

6.3E-03 

2.0E-02 

I .OE-03 

6.4E-03 

6.6E-0) 

4.OE-04 

J.OE-01 

S.OE-01 

5.OE-01 

Z.OE-02 

I .OE-02 

5 OE-01 

2.OE-02 

NA 

9.OE-03 

Nh 

S.OE-04 

J.OE-01 

Z.OE-02 

6.OE-02 

2.OE-02 

7.OE-05 

NA 

NA 

3.2E-06 

I. I E-07 

2.7E-08 

2.6E-07 

I .4E-03 

I .4E-OS 

8 IE-07 

5.8E-04 

2.9E-04 

4.7E-05 

3.9E-06 

6.68-07 

2.6E-01 

7.4E-04 

8.7E-06 

2.tE-06 

l.lE-07 

4.4E-05 

I .JE-06 

7.9E-02 

3.8E-04 

5.5E-04 

l.lE-02 

1.4E-ot 

I .4E-03 

I .6E-03 

5.8E-02 

-- 

5.2E-03 

__ 

1.3E-03 

8.6E-02 

3.7E-01 

I .SE-04 

2. I E-03 

I .6E-03 

-- 

-- 

l’olals for lkrmal Abswplion from Water 7.5L01 

SII: -Cancer = J.t2E-02 

NA 

I SE+00 

4.3Etoo 

NA 

Nh 

6.1 E-03 

NA 

I 4E-02 

2 4E-02 

NA 

6.8E-02 

4 SE+00 

NA 

NA 

7.sIi-03 

NA 

NA 

I. I E-02 

1.9Etoo 

_- 

9.4E-09 

2.3E-09 

2.3E-08 

__ 

I .2E-06 

6.9E-08 

S.OE-05 

2.5E-05 

-_ 

J.4E-07 

5.7E-08 

-- 

-- 

I .!E-08 

I .OE-06 

_- 

-- 

7.4E-09 

__ 

I .4E-06 

6.OE-07 

__ 

2.38-08 

2.SE-07 

.- 

__ 

sm-09 

_- 

_- 

4.1E-08 

2.IE-07 

3.6L06 
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Antimony 

Arsenic 

Wyllium 

Cadmium 

Cnlorobenzew 

Cl~lorofonn 

Chromium(V1) 

tli(Z-ctrlylIlexyl)pllthalalc 

Dichlorobenztne, 1.4- 

Dichloroelherle, I .2- (hfixed isomers) 

Dichloropropwe. I ,2- 

I Ieplachlor 

IlOll 

hhnganese 

htelhylene chloride 

Nickel. soluble salts 

Ihallium 

Trichloroelhene 

Vinyl chloride 

- 

TableO- 

Estiruatcs of Potential Exposures and Hisks for the Bainbridge Naval Training Center, Port Deposit, Maryland 

Scenario 3 - Future Hesidential Groundwater Usage 
___- .-- 

tioncarrinogc~lic Effects 
Erpowrc hint -_____-~ 

Carcinogenic Eflccls 
- ~-- 

Conccntralion Oral Hrn Ant t lazard Or-PI SF LAl)I 

Ctlcmicat N/A (rngfkg-day) (nl@kg-day) Quotient (mg/kg-day).’ (r@kg-day) Cancer Risk 

Site I : Old l.andlill 

‘l‘ulals hy Cht~nical SIF - Noncancer = 4 86E-01 SIF -Cancer = 4.15E-02 

I .9E-03 

6.7E-OS 

I .7E-OS 

I .6E-01 

7.IE-03 

2.7E-04 

4.9E-0-l 

9.9E-04 

9. I E-0-l 

9. I E-0-i 

6.8E-05 

2.3E-06 

I .6E+OO 

4.5E-01 

4. I E-04 

I .3E-03 

6.7E-05 

4.5E-04 

4.4E-05 

4.9E400 

2.2E-01 

3.9E-03 

3.3E-01 

4.3E-01 

2.7E-02 

9.9E-02 

7.9E-02 

-- __ 

-. 5.7E-06 

_. I .4E-06 

.- 

8.6E-06 

7. II:-06 

_- 

__ 

-_ 

__ 

I .OE-01 

__ 

4.6E-03 

5.3Etoo 

2.3EtOI 

6.8E-03 

6.5E-02 

9.5c-01 

-_ 

l’ulals fur Fulurc Child tlcsidcnl PI Site I: Old Landtill; HhlECasc: 3.5Et01 

.- I .4E-05 

-- 2.31:-05 

_- 4.2E-05 

__ 8.5E-05 

-- 7.8E-05 

_- -- 
__ 5.8E-06 

__ 2.OE-07 

-_ _- 

I .4E-01 

I .9E-06 

I .9E-06 

-- 

4.OE-07 

8.9E-07 

_- 

-_ 3.5E-05 2.6E-07 

-- __ 
_- 3.9E-OS 

-- 3.7E-06 

4.3E-07 

7.11;-06 

2.9tGos 
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Table0-3 
Estimates 31 Potential Exposures and Risks for the Uainbridge Naval Training Center, Port Deposit, M:wyland 

Scenario I - Recreational Exposure to Sediment 

Exposure Point 
Noncarcinogenic EWccls Carc,uogcuic mech 

-- 
Cuntcntration Oral RI-D AIlI llazard Oral SF LADI 

Locrlion Chcrnical (ww (rngkg-day) (mglkg-day) Quolicnl (mglkg-day).’ (lag/kg-day) Cancer Risk 

,\dolcsccnt Visitor; I(hlE Case 

Silt 2: Firt Trng. r\rea 

Pathway IA: Ingestion oiSoiUScdimcnl SII: - Noncancer = I .63E-07 SIP -Cancer = 2.33E-08 

Arsenic 8.31.91 3.OE-01 I .4E-07 4.5E-04 I .$li+OO I .9E-08 2.9E-08 

Dcryllium 3.81-01 5.OE-03 6.2E-08 I .2E-05 4.ll~iOO 8.9E-09 3.8E-08 

IlOll 8.lEt03 

Manganese 4.8Et02 

lolals for lngcslion of SoiUSedimcnl 

Site 2: Fire Trng. Arta 

Pathway LU: Dcrmal ,\bsorption from Soil/Sediment 

Arsenic 8.3E-01 

Dcryllium 3.8E-01 

Iron a.IE+03 

Manganese 4.8Et02 

I‘otals for Dcrmal Absorption fromSoilIScdin~tot 

Silt 2: l:ire ‘I‘rng. Arca 

Totals by Chemical 

Arsenic 

Reryllium 

Iron 

3.OE-01 l.3E-03 4.4E-03 

2 OE-02 7.8E-05 3.9E-03 

8.7L03 

SIF - Noncancer = 5.06E-06 

3.OE-01 I .3E-07 4.7E-04 

5.OE-03 I .9E-08 3.8E-04 

3.OE-01 4.IE-04 I .4E-02 

2.OE-02 2.4E-05 I .2E-02 

2.7L02 

SIF - Noncancer = 5.22E-06 

2.7E-07 9.2E-04 

8.lE-08 4.OE-04 

I .7E-03 I .8E-02 

Nh _- -. 

NA _- __ 

6.7E-08 

SII: -Cancer = 7.?2E-07 

I SE+00 I .9E-08 3.OE-08 

4.3rz+oo 2.78-09 I .X-O6 

NA -- __ 

NA __ -_ 

l.!E-06 

SI1: -Cancer = 7.16E-07 

_- 3.9E-08 5.,X-08 

__ I .2E-08 I .ZE-06 

_- _- __ 

Manganese 

‘Tolals for Adolcsccnt Visitor al Site 2: Fire ‘lrng. Arca; RhlECasc: 

I .OE-04 I .6E-02 -- __ __ 

___- 
XSE-02 I .JE-06 
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TableO- 

Estimates of I’olent~al Exposures and I<isks for the Uainbridgc Naval Training Ceuter, Port Deposit, Maryland 

Scenario 2 - Residential Soil Exposure 

l.ucation Clxmical 

Exporure Point 
ConicnIration 

(ww9 

Noncarcinogcnic KITerIs 

Oral HlLl ADI llazard 
(mg/kgday) (mglkg-day) Quotient 

Carcinogenic Effects 

Oral SF LADI 

(q/kg-day).’ (@kg-day) Cancer llisk 

AdulUChld (lnt) Resident; R1\IE Cast 

Site 2: Fire ‘l’rng. ,\\rca 

Pathway 2,\: lngcstion oCSoil/Scdirncnt 

Aluminum 

Arsenic 

llOfl 

hlangancse 

l.5EiO-t 

1.11:-01 

1.8E+OJ 

5.4Et02 

SIF - NoncaIccr = 3.65E-06 

I .Ol.+oo 5.3E-02 5.3E-02 

3.OE-0-t 3.OII-06 9.9E-03 

3.OE-0 I G.5E-02 2.2E-01 

2.OE-02 Z.OE-03 9.9E-02 

SIF - Cancer = 1 .f713-06 

NA _- .- 

1.5lG+oo l.3E-06 I .9E-06 

NA _- __ 

NA __ __ 

Totals for Ingestion ofSoiVScdimcnt 3.8E-01 1.9E-06 

Site 2: Fire Trng. Arra 

Pathway 2U: Dcrmal Absorption from SoiUScdimcnt 

Aluminum I .jE+O4 

Arsenic 8.IE-01 

Iron I .8E+O-t 

hlanganesc 5.4E+02 

SIF - Noncancer = 8.04E-05 

I .OE+oo I .2E-o2 2.3E-01 

3.OE-04 2.lE-06 7.4E-03 

3.OE-01 I .46-02 4.7E-01 

2.OE-02 4.4E-04 2.2E-0 I 

SIF-Cancer = 3.44E-05 

NA -- -- 

I5E+oo 9.OE-07 I .4E-06 

NA -_ -_ 

NA -_ -_ 

Totals for Dermal Absorption rrom SoiVScdimcnt 9.3E-01 1.4E-06 

Site 2: Fire Trng. Arca 

Totals by Chemical 

Aluminum 

Arsenic 

Iron 

_- 

_- 

SIF - Noncancer = 8.40E-OS 

-- 6.5E-02 2.9E-01 

5. I E-06 I .7E-02 

.- 7.9E-02 6.9E-01 

SIF -Cancer = 3 60L05 

-_ -_ -_ 

-. 2.2E-06 3 36.06 

-_ _- -- 

Manganese -- - 2.4E-03 3.2E-01 -_ -- -- 

Totals lor hdull/Child(lnt) Resident at Site 2: Fire Trng. Area; RhlECase: IJEt 3.3E-06 
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Table O-4 
Estimates of Potential Exposures and Risks for the Rainbridge Naval Training Center, Port Deposit, Marylaud 

Scenario 2 - Resideutial Soil Exposure 

Localion Chcwicat 

Exposure Point 
Concentration 

OwW 

Noncarcinogenic EITccts 

Oral HIU ADI llazard 
(@kg-day) (mg/kg-day) Quolicn( 

Carcioogcnic EICec(s 

Oral SI: I.ADI 

(mglkg-day).’ (Illglkg-day) Cancer Risk 

Child I<criden(; I1XIE Case 

Site 2: Fire Trng. Arca 

Pathway 2,\: Ingestion alSoit/Scdinicnl 

Atuininuoi 

Arsenic 

Iron 

AIangancsc 

‘.jE+O4 

s 11-01 

I 8IJto-t 

j.4EtO2 

SII: - Noncanccr = t.28E-05 

I OEtOO I .9E-0 I I .9l.-01 

3.01:.-o-t I .OE-05 3.SE-02 

3.OE-01 2.3E-01 7.5E-01 

2 OK-02 7.01:.03 3.51:.01 

SII: -Cancer = l.lOE-06 

NA _- -- 

I.SEtoo 8.913-07 I .IC-06 

NA __ _- 

NA -- __ 

Totals for Ingcslion olSoit/Scdimc~~t t.3Etoo I .3E-06 

0 

l-G 
0 

Site 2: Fire l‘rog. Arca 

I’alhway 2U: Dcrmal Absorption lrom SoiUSedimcnl 

Aluminum I .SE+(U 

Arsenic 8.tE-01 

Iron I .8EtO-t 

hlaogancse S.4EtO2 

SIF - Noncancer = I .28E-04 

I .OEiOO I .9E-02 3.7E-01 

3.OE.04 3.3E-06 l.2E-02 

3.OE-01 2.3E-02 7.SE-01 

2.OE-02 7.OE-04 3.SE-01 

SIF - Cancer = t.tOE-05 

NA __ -- 

I.SE+oo 2.9I-07 4SE-07 

NA __ -. 

NA -_ _- 

Totals for L)ermat ,\bsorplion from SoiVScdimcnr l.5Et00 4.5E-07 

Silt 2: Fire ‘l‘rng. Arca 

Totals by Chemical 

Aluminum 

Arsenic 

Iron 

_- 

-- 

SIF - Noocancer = I .4 IE-04 

_- 2.OE-01 5 6E-01 

I .4E-OS 4.6E-02 

_- 2.SE-01 I .5E+oo 

SIF -Cancer = 1.2lE-OS 

-_ -- __ 

__ 1.2E-06 I8E-06 

-- -- __ 

Manganese -- 7.7E-03 7.OE-01 __ -_ -_ 

‘i‘olats for Child Hcsidenl al Site 2: Fire I‘rng. Arca; IUIECasc: 2.8Etoo 1.8E-06 
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Table O- 5 
Estimates of Potential Exposures aud I1isk.s for the Daiubridge Naval TPrainiug Center, Port Deposit, Marylaud 

Scenario 3 - Future Residential Groundwater Usage 
---.- .- 

location C wntical 

Exporurc Point 
Contculration 

hm 

Noncarcinogcnic ElTccls 

Oral Rfl) ADI llazard 
(n@g-day) (ntg/kg-day) Quo~$nt 

Carcinogenic Hlecls 

Oral SIT LADI 

(fug/kg-day).! (tag/kg-day) Cancer Risk 

Future Adult Iacsidcut; HhltZ Caw 

Site 2: Firt Trug. Area 

Pathway 3A: lugcslion 0lWalcr SIF - Noncancer = 2.74E-02 SIR - Cancer = I. 17E-02 

Aldrin 

Alunlinuu~ 

Arsenic 

l3enzo[a~cullllraccnc 

Uenzo(ajpyrcne 

Uenzo(blfluoralllhene 

Uenzo[k]tluoianrhene 

Ucryllium 

Cadmium 

Chloroform 

Chromium(VI) 

Chrysene 

Di(2cttrylhe:~yI)phthalate 

Dichlorobexene, 1,4- 

Indeno[ I ,2,3xdlpyrcne 

Iron 

Manganese 

hlelhylene chloride 

l’clracllloroclll~llc, l,l.2.2- 

l’halliuni 

‘I’ricl~l~,roclllclIc 

Zinc 

2.8E-OS 

I SE+00 

l.iI.-03 

I .OE-03 

?.OE-03 

l.OE-03 

?.OE-03 

3.IE-03 

1.7E-03 

5.6E-03 

7.6E-03 

2 OE-03 

6.4E-03 

I .OE-03 

2.OE-03 

7.9EtO I 

5.SE100 

8.OE-03 

5.21:.03 

I .OE-03 

2.011-03 

2.4E-0 I 

3.OE-05 

I .OE+OO 

3.OE-04 

NA 

NA 

NA 

NA 

S.OE-03 

S.OE-O-t 

I .OE-02 

5.OE-03 

NA 

2.OE-02 

Nh 

NA 

3 OE-OI 

2.OE-02 

6.OE-02 

Nh 

7.OE-05 

NA 

3.OE-01 

7.5E-07 

4 IE-02 

3.IE-05 

2.7E-05 

5.5E-05 

8.2E-05 

S.SE-05 

8.5E-05 

7.3E-05 

I .SE-04 

Z.IE-04 

5.SE-05 

I .8E-O-l 

2.7E-05 

S.SE-05 

2.21itoo 

I .5E-01 

2.2E-0-t 

I .4E-04 

2.7E-05 

5.4E-05 

6.6E-03 

2.5tI-02 

4. I E-02 

I .OE-0 I 

I .lE+Ol 

NA 

I .SE+OO 

7.3E-01 

7.3lztoo 

7.3E-01 

7.3E-02 

4.3Etoo 

NA 

6. I E-03 

NA 

7.3E-03 

1.4E-02 

2.4L02 

7.3E-01 

NA 

NA 

7.5E-03 

Z.OIi-0 I 

NA 

1.11:.02 

NA 

3.2%07 

1.7E-02 

l.SE-01 

l.SE-02 

4.IE-02 

8.8E-03 

-. 

-- 

7.2lTtoo 

7.5Etoo 

3.6E-03 

-- 

I .3E-05 

I .2E-05 

2.3E-05 

3SE-05 

2.3E-OS 

3.6E-OS 

3.IE-OS 

6.68-05 

8.9E-05 

2.3E-05 

7.5E-05 

I .2E-OS 

2.3E-05 

_- 

__ 

3.9E-01 

-- -- 

9.413-0s 7.OE-07 

6.2E-05 I .2c-05 

__ 

2.2E-02 

__ 

2.31;.05 

-_ 

S.SE-06 

__ 

Z.CE-05 

8.6E-06 

I x-04 

2.6E-05 

I .7E-06 

I .6E-04 

-- 

4 .OE-07 

__ 

I .7E-07 

I.IE-06 

2X-07 

I .7E-05 

-- 

__ 

2.5li-07 

_- 
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Tablc0-5 

_--..---- 

Estimates of Potential Exposures and IIisks for the Baiubridge Naval Training Center, Port Deposit, Maryland 

Sceuario 3 - Future I<esidential Grouudwater Usage 

Erposure Point 
C&nlrnliun 

(wd~-) 

Noncarcinogtnic EIfecls 

Oral Rlu ADI Ilazard 
(mg/kg-day) (mgIkg-day) Quolieut 

I.bEtOl 

Carcinogenic Kfftcis 

Oral SF LAD1 

(mg/kg-day).’ (nrglkg-day) Cancer Risk 

4.2E-04 

Localion Cbcmicat 

l’atals Car lngrstion of \Valcr 

Site 1: Fire l‘rng. ,\rcn 

I’~ItIway 3U: Dcrmal Absorption lronl WaIcr SIF - Noncanccr = 2.741:-01 

Aldrin 2 EL-05 3.OE-05 6.2E-08 

Aluminum I SE+00 I .OEtOO I .OE-04 

Awnic I. I E-03 3.OE-04 7.7E-08 

Utryttium 3.IE-03 5.OE-03 2.IE-07 

Cadnliurn 2.7l.Z.03 S.OE-04 I .8E-07 

Chlorolornl 5.6E-03 I .OE-02 I .3E-05 

Cl~romium(VI) 7.6E-03 S.OE-03 5.2E-07 

Di(Z-erhythexyl)phrhalate f.4E-03 Z.OE-02 3.7E-04 

Dichlorobenztnc, I,J- I.OE-03 NA I .9E-05 

hll 7 91:+01 3.OE-ot 5.4E-03 

Manganese 5.5E+oo 2.OE-02 3.8E-04 

Mcthylene chloride 8 OE-03 b.OE-02 7.2E-06 

Teclrachloroel!lane, I ,1.2,2- 5.2E-03 NA 1.7E-05 

Ihaltium I .OE-03 7.OE-05 6.8E-08 

Irichtoroelher~e 2.OE-03 NA 8.7E-06 

Zinc 2.4E-01 3.OE-0 I 1.7E-05 

2. I E-03 

2.11:-03 

2.7E-04 

4.2E-03 

7.3E-03 

1.3E-03 

I .OE-03 

3.7E-02 

SIF - Csnccr = I. I7E-01 

1.7E+OI 

NA 

1.5Etoo 

4.3EHlO 

Nh 

G.IE-03 

NA 

I .4E-02 

2.411-02 

NA 

NA 

7.5E-03 

2 OE-0 I 

NA 

1 IE-02 

NA 

2.7E-08 

__ 

I .8E-01 

1.9E-01 

I .2E-04 

-- 

I .OE-03 

-_ 

2.2E-04 

__ 

3.3E-08 

9. I E-08 

7.W-08 

5.6E-06 

2.28-07 

I .6E-04 

8.3E-06 

_- 

3.IE-06 

7.3E-06 

__ 

3.7E-06 

Totals for Dtrmal Absorption from Waler 4.3E-01 4.6E-05 

4.5E-07 

._ 

5.2E-08 

3.9E-05 

._ 

3.4E-08 

-_ 

4.5E-06 

2.CE-07 

__ 

-- 

2.3E-08 

1 .JE-06 

__ 

4.,E-08 

_- 
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‘l‘ablc0-5 
Estimates of Potential Exposures and Risks for the Uainbridge Naval Training Center, Port Deposit, Jklaryland 

Scenario 3 - Future Residential Groundwater Usage 

L.ocaliou 

Erposurc Point 
Concrnlralion 

(WU 

Koncarcinogcnic EtTecls 

lnh Kfl) AI)I Ilazard 
(tnglkg-day) (mukg-day) Quotient 

Carcinogenic Eflccts 

11111 SF LADI 

(olglkg-day).’ (@kg-day) Cancer Kisk 

Site 2: Fircl‘reg. Area 

Pathway 3C: Inhalation al Vapors while Showcrlng (Foster 
Sr Chros(onrki) 

Aldrin 28E-05 

Iltnzo[a~~lrtlrrccllc IOE-03 

Umzo(a)pyrene ZOE-03 

nrnzo(blfluorlrltherle 3.OE-03 

Ucnzo[l;lfluor~llhelle 2.OE-03 

Cl~toro~orm 56E-03 

Chysene Z.OE-01 

Di(2-ethylhcxyl)ph~lialate 64E-03 

I~ictdorobenztne. t ,4- I.OE-03 

Indeno( I ,2,3xdjpyrene :.olz-O3 

hlethylenc chloride 8.OE-03 

Tetrachloroetune. I ,I ,2,1- S.ZE-03 

Trichtoroethene LOE-03 

SIF - Noncancer = -.- SIT: -Cancer = --. 

NA 4.lE-07 _- 1.71~+01 

NA l.lE-07 __ 6.11iOO 

NA 7.6E-07 _- 6.IE+OO 

Nh 5 SE-06 __ 6.tE-100 

NA I.IE-05 -- 6.IE+OO 

LIE-02 2.4E-04 2.2E-02 S.OE-02 

NA 3.5E-07 __ G.IE+OO 

2.9E-03 I.IE-05 3.9E-03 Nh 

2.3E-01 3.9E-05 1.7E-04 NA 

NA 2.tE-08 __ 6. I Et00 

8.6E-01 3.8E-04 4.4E-04 1.6E-03 

NA 1.4E-04 -_ 2.OE-01 

NA 8.4E-05 6.OE-03 

2.OE-07 

4.8E-08 

3.3E-07 

2.3E-06 

4.58-06 

I.OE-04 

1.5&07 

4.9E-06 

1.7E-05 

9.2E-09 

1.6E-04 

6.2E-05 

3.6E-05 

3.5E-06 

2.9E-07 

2.0"-06 

1.4c-05 

2.7LOS 

8.X-06 

9.28-07 

__ 

5.6E-08 

2.7E-07 

I x-05 

2X-07 

Totals for lohalation of Vapors while Showering (Foster & Chrostowski) 2.7E-02 7.OE-05 
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Table O-5 
Estimates uf Potential Exposures and llisks fur the Bainbridge Naval Training Ceuter, Port Deposit, Maryland 

Scenario3 - Future Residential Groundwater Usage 
__. 

Erporurc Point 
Noncarcinogenic Effects Carcioogcoic Effects 

~--~ -- 

Contcnlralion Oral HIU AUI llazard Oral SF LAD1 

Locrtiun 

Sire 2: Fire l’rng. ,\ren 

tilA (mglkg-day) (mgAg-day) Quotient (mg/kg-day).’ (@kg-day) Cancer Risk 

‘l‘otals by Chcwical 

Aldrin 

Akmiinum 

Arsenic 

Utnzo(a]anthrwenc 

Ilcnzo[a]pyrere 

Uenzo[bJfluoruid~erie 

I)cnzo[klfluorlnrhe~~e 

Ueryllium 

Cadmium 

Chloroform 

Chromium(W) 

Chrysene 

Di(Zirliyllicxyl)plilllalate 

Dichlorobcnzene, l,4- 

Indcno[l,2,3-,:d]pyrenc 

Iron 

Mmgat1csc 

hIethylene chloride 

Telrachloroelhane, I, I ,2,2- 

Thallium 

Trichloroelhene 

Zinc 

SIF - Noncancer = 3.01li-01 SlF - Cawxr = I 2)E-01 

-- 

-- 

__ __ 

-- 

-- 

-- 

_- 

_- 

- 

-- 

_- 

_- .- 

-_ 

1.3E-06 

4.IE-02 

3.IE-05 

2.8E-05 

5.6E-05 

8.8E-05 

6.5EJ35 

8.5E-05 

7.3E-05 

4.IE-04 

2.IE-04 

S.SE-05 

5.6E-04 

8.5E-OS 

5.5E-05 

2.2Etoo 

l.SE-01 

6.OL04 

3.IE-04 

2.7E-OS 

I .SE-04 

6.6E-03 

2.7E-02 -_ 

4.3E-02 _- 

I .OE-01 -. 

_- -- 

__ -- 

__ -- 

_- __ 

2.IE-02 __ 

1.5E-01 __ 

3.9E-02 -_ 

4.3E-02 _- 

__ _- 

5.OE-02 -- 

I .7E-04 _- 

-_ _- 

7.4lItoo __ 

7.7lztoo _- 

4.2E-03 _- 

._ __ 

3.9E-01 -- 

__ -- 

2.2E-02 __ 

5.5E-07 

-- 

IJE-05 

I .2E-05 

2.4E-05 

3.8E-05 

Z.RE-OS 

3.68-05 

3.IE-05 

I .8E-04 

8.9E-05 

2.48-05 

2.4E-04 

3.7E-05 

2.3E-05 

__ 

-_ 

2.6E-04 

I .3E-04 

__ 

6.3E-OS 

_- 

Totals for Faturc Adult Resident PI Sile 2: Fire Trng. Area; INECasc: 1.6E:tOl 

9.4E-06 

._ 

2.OE-05 

8.9E-06 

I .7E-04 

4.OE-05 

2.9E-05 

2.OI.-04 

__ 

8.86-06 

__ 

I. IL-06 

S.IE-06 

4.68-07 

I .X-OS 

_- 

-_ 

9.%-07 

2.6E-05 

-. 

S.IE-07 

__ 

5.4L04 
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I’able0-5 
Estimates of Potential Exposures and Risks for the Bainbridge Naval Traiuing Center! Port Deposit, Maryland 

Scenario 3 - Future Residential Groundwater Usage 

Noncarcinogcnic ETTccts 
Exposure Point ___ 

Carcinogcuic Elfccts 

Cooccntrnlion Oral Itfl) ADI llazard Oral SF I,AI)I 

Location Chemical (w4 (rng/kg-day).’ (@kg-day) Cancer Risk 

Future Child Rcsidenf, IUIE Cart 

Sit* 2: Fircl‘rng. Area 

Pathbray JA: Ingestion of\Vatcr 

AHrin 

Aluminum 

Arsenic 

Utrlzo[a]arllhracerle 

Uenzo[a]pyrenc 

Ilertzo(b]lluor~lrllenc 

Utnzo[k]fluorarlthenc 

Beryllium 

Cadmium 

Chlorolorm 

Chrornium(VI~ 

Clirysene 

Di(2-clhylhexyl)phthalate 

Dichlorobenztne, l,4- 

lndeno[ 1,2,3-cd]pyrene 

Iron 

Manganese 

Melhylene ctlloride 

Tctrachlorocthanc, 1.1.2.2- 

Tl~allium 

Trichloroclhenc 

Zinc 

2.8E-05 

I SE+00 

I .I E-03 

I OK-03 

2 OE-03 

3 OE-03 

2 OK-03 

3 IL-03 

2 7E-03 

5.6E-03 

7.6E-03 

2.OE-03 

6.4E-03 

I.OE-03 

2.011-03 

7.9EtOI 

s.sE+oo 

B.OE-03 

5.2E-03 

I.OE-03 

;.OE-03 

?.4E-01 

SII: - Noncanccr = 6.3913-02 SIF -Cancer = 5.488-03 

3.OE-05 

I .OElOO 

3.OE-01 

NA 

NA 

NA 

Nh 

S.OE-03 

S.OE-04 

I .OE-O2 

S.OE-03 

NA 

2.OE-02 

NA 

NA 

3.OE-01 

2.OE-02 

6.OE-02 

NA 

7.0E.05 

NA 

3.OE-01 

I .8E-06 

9.6E-02 

7.2E-05 

6 4l:.-05 

I .3E-04 

I .9E-04 

I .3E-04 

Z.OE-04 

I .7E-0-l 

3.6E-04 

4.8E-04 

I .3E-04 

4.lE-04 

6.4E-05 

I 3E-04 

5.IEtoo 

3.5E-01 

S.IE-04 

3.4E-04 

6.4E-05 

I .3E-04 

I.SE-02 

5.9E-02 

9.6E-02 

2.4E-01 

_. 

__ 
.- 
_- 

4.OE-02 

3.4E-01 

3.6E-02 

9.78-02 

2.OE-02 

__ 

1.7I?+01 

1.8EiOI 

8.58-03 

9.IE-01 

S.IE-02 

1.7EtOI 

NA 

I .5lz+oo 

7.X-01 

7.3etoo 

7.3E-01 

7.!E-02 

4.3E+oo 

NA 

6.IE-03 

NA 

7.3E-03 

I .4E-02 

2.4E-02 

7.lE-01 

NA 

Nh 

7.5E-03 

2.OE-01 

NA 

I .I E-02 

NA 

l.SE-07 

__ 

6.2E-06 

5.51:.-06 

I.lE-05 

I .6E-05 

I.IE-05 

I .7E-05 

I SE-05 

3.IE-05 

4.IE-05 

I.IE-05 

3.5E-05 

5.5E-06 

I.IE-05 

__ 

_- 

4.4E-05 

2.9E-05 

__ 

I. I E-05 

2.6E-06 

9.3E-06 

4.OE-06 

8.OE-05 

I .2E-05 

8.06-07 

7.3E-05 

I .9E-07 

B.OE-08 

4.9E-07 

I .3E-07 

8.OE-06 

_- 

3.3E-07 

5.88-06 

I .2E-07 

121 I9196 Child Rcsidcng RME Case - Page 1 



Table o-5 
Estinlates of f’otential Exposures aud Risks for the Iiaiubridge Naval Training Center, Port Deposit, Marylaud 

Scenario 3 - Future Residential Groundwater Usage 

Exporurc Point 
CrLccnlralion 

(wm 

Noncarcinogenic Effects Carclnogeuic Effects 

Oral IUD ADI llazard 
(mglkg-day) (rng/kg-day) Quotient 

Oral SF LADI 

(tnglkg-day).’ (ulg/kg-day) Cancer Risk Localion Cllcnlical 

I‘ulals for Ingestion of \\‘blcr 3.6EtOI LOE-04 

Site 2: Fire l‘rng. ,\rcr 

I’atbway 3U: Dcrnlal Abrorption frown Waler SII: - Noncanccr = 4.22E-01 SII: -Cancer = 3.62E:-02 

Aldrin 

Aluminuni 

Arsenic 

Btrylliwn 

Cadmiunl 

Chlorofoml 

C!lrornium(VI) 

Di(2-elllylhexyl)plIlhalate 

Dichlorobenztnc. I ,4- 

Iron 

hlanganese 

Melhylene chloride 

Tctrachloroelhane, I, I ,2,2- 

Ilialliuni 

Trichloroelhelre 

Zinc 

2.8E-05 

I SE+00 

l.lE-03 

3. I E-03 

2.7E-03 

5.6E-03 

7.6E-03 

C.4E-03 

I.OE-03 

7.9Eto I 

j.SE+OO 

8.OE-03 

5.2E-03 

!  .OE-03 

!.OE-03 

!.4E-01 

3.OE-OS 

I .OE+OO 

3.OE-0-l 

S.OE-03 

S.OE-04 

I .OE-02 

5.OE-03 

Z.OE-02 

NA 

3 .OE-0 I 

2.OE-02 

6.OE-02 

NA 

7.OE-05 

Nh 

3.OE-0 I 

9.SE-08 

I .6E-01 

I.ZE-07 

3.3E-07 

2.8E-07 

2.OE-05 

8.OE-07 

5.7E-04 

3.OE-OS 

8 4E-03 

5.8E-04 

l.IE-05 

2.6E-05 

l.lE-07 

1.3E-OS 

2SE-OS 

3.2E-03 

3.2E-03 

4.2E-04 

6.5E-03 

I.IE-02 

2.OE-03 

I .6E-03 

5.7E-02 

2.81:.-01 

2.9E-01 

I .9E-04 

-- 

I .6E-03 

__ 

3.4E-04 

1.7Etol 

Nh 

I .5!z+oo 

4 .lE+OO 

NA 

6.IE-03 

NA 

I .4E-02 

2.4E-02 

NA 

NA 

7SE-03 

2.OE-01 

NA 

l.IE-02 

NA 

8.2E-09 

1 .OE-08 

2.8E-08 

2.46-08 

I .7E-06 

6.8L08 

4.9E-05 

2.6E-06 

.- 

_- 

9.6Ii-07 

2.3E-06 

__ 

I .2E-06 

__ 

I .4E-07 

-_ 

I .6E-08 

I .2E.-05 

_- 

I .OE-08 

_- 

I .4E-06 

6. IL-08 

__ 

7.:lz-09 

4.!E-07 

I .3E-08 

__ 

Totals for Dcrrnal Absorption from Water 6.6E-01 l.4L05 
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Table O-5 

Estimates of I’oteutial Exposures aud I<isks for the baiubridge Naval Trainiug Ceutcr, Port Deposit, Maryiaud 

Scenario3 - Future Residential Groundwater Usage 

I.ocnlion Clremical 

Exposure Point 
Concentration 

NIA 

Noncarclnogcnic Effccls Carcinogenic EPccts 

Oral HI-I) ADI llazard Oral SF LADI 

(n@gday) (nlg/kg-day) Quoricnt (mglkg-day).! (rirg/kg-day) Cancer Disk 

Silt 2: Fire Trng. Arca 

Tolals by C:hcmical SIF - Noncancer = 4.861:.01 SIF - Cancer = 4.1613-02 

Aldrin 

Aluminum 

Arsenic 

Ikllzo[a]rullhlacetle 

Ilcn7o(a]pyrcne 

Itcnzo(bllluolrulct~ene 

Ilenzo[kjtluo~anltiene 

Ilcryllium 

Cadmium 

Chlorofooml 

Chromium(VI) 

Chrysene 

Di(2-cil~ylhexyl)phlalak 

Dichlorobenxene, 1,4- 

Indeno[ I .2,3cd)pyrene 

Iron 

Manganese 

hlethylene chloride 

Telrachloroehane, l,l,2,2- 

1 hallium 

Trichloroethcne 

Zinc 

__ __ 

__ -. 

-- 

__ 

__ 

I .9E-06 

9.6E-02 

7 21:.05 

6 41:.OS 

I .lE-04 

I .9E-04 

I .3E-04 

2.OE-04 

I .7E-04 

3.8E-04 

4.8E-04 

I .3E-04 

9.8E-04 

9.4E-05 

I .3E-04 

s.IEtoo 

3.5E-01 

5.2E-04 

3 6E-04 

6 4E-05 

I .4E-04 

I .5E-02 

6.2E-02 _- 

9.9E-02 __ 

2.4E-01 -- 

-_ _- 

__ _- 

-- _- 

-- _- 

4.6E-02 __ 

3SE-01 __ 

3.8E-02 -- 

9.88-02 -- 

_. __ 

7.W02 -- 

__ _- 

__ __ 

1.7tXt01 __ 

1.8EtOI -- 

8.7E-03 -_ 

__ _- 

9. I E-01 __ 

__ -- 

5.2E-02 _- 

I .6E-07 

-- 

6.2E-06 

5.5E-06 

I. I Ii-05 

I .6E-05 

I.IE-05 

I .7E-05 

I .5E-05 

3.3E-05 

4.2E-05 

I.IE-05 

8.4E-05 

8,OE-06 

l.lE-05 

__ 

__ 

4.5E-05 

3.IE-OS 

_- 

I .2E-OS 

-_ 

Tolals for Fulurc Child Kcsidcnl 11 Sire 2: Firc’l’rng. Arca; KhlECasc: 3.7EtOI 

2.71:.06 

-_ 

9.?E-06 

4.OE-06 

8.Oti-05 

I X-05 

8.OE-07 

BSE-05 

__ 

2.OE-07 

-_ 

8.OE-08 

I .9E-06 

I .YE-07 

8.DE-06 

__ 

-_ 

3.4E-07 

6.28-06 

__ 

I .3E-07 

__ 

Z.IE-OJ 
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1 .O INTRODUCTION 

1.1 Objective 

The objective of this project was to prepare a desktop ecological risk assessment (ERA) for the 
Bainbridge Naval Training Center (BNTC). A desktop ERA relies on existing contaminant data 
obtained during the site investigation in contrast to a complete ERA which will frequently 
include data developed specifically for the assessment. The desktop ERA relies on data obtained 
by U.S. Navy contractors and summarized by Ecology and Environment, Tnc (1997)~ The 
desktop ERA was conducted according to the Ecological Risk Assessment Guidance for 
Superfund (EPA 1997a). 

1.2 Site History and Background 

BNTC was an active Navy training facility from 1941 to 1949,195 1 to 1957, and 1972 to 1 Y76 
(Ecology and Environment 1997). Part of the facility was used as a Job Corps Center by the 
Department of Labor between 1978 and 1990. The site has been largely unused since 1990 and 
will be transferred to the State of Maryland in the near future. 

Through the Installation Restoration Program (IRP), the Navy identified two primary areas of 
concern--the Old Landfill and the Fire Training Area. The Old Landfill was used for disposal of 
pesticides, asbestos, and other contaminants from the early 1940s through 1976. The Fire 
Training Area contained several brick buildings, an oil separator pit, underground vaults and 
underground storage tanks. For both sites, risks to human health and the environment are being 
investigated, according to the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) process. Sampling was conducted in 1991 and 1994 and Interim 
Remedial Actions were performed in 1994-95 to remove the sources of contamination. The 
primary site-related documents used in this environmental risk assessment (ERA) are the 
Ecology and Environment (1997) Draft Final Remedial Investigation Report, and the OHM 
(1996) Contractor Close-Out Report for the Interim Remedial Action. 

2.0 PROBLEM FORMULATION 

The desktop ERA was designed to evaluate the potential ecological threats from exposure to site 
contaminants and, to the extent possible, provide technical support for any site-specific cleanup 
levels for contaminants of potential concern (COPC). Tht: prublerrl funnulaliuri process includes 
the identification of COPCs, determination of exposure pathways, formulation of testable 
hypotheses, development of a conceptual model, determination of assessment and measurement 
endpoints, and analysis of uncertainties associated with the risk assessment. 
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2.1 Summary of the Screening Level Risk Assessment 

The first step of the preliminary risk assessment process compared all chemicals analyzed from 
sampling described in Eculogy awl Envirwumnt, Inc. (1997) with benchmark values. Prior to 

conducting the preliminary assessment, maps for the sites were evaluated against the remediation 
maps included in the OHM (1996) Close-Out Report. All sampling locations that have been 
remediated were removed from the risk analysis. For the Old Landfill site, the following sample 
locations are from areas that were capped, so both sediment and surface water data were removed 
from the analysis: I-SD-l, l-SD-2, l-SD-3, l-SD-4, l-SD-5, PI-SD-IO, Pl-SW-IO, and l-SW-4. 
Chemical data are provided in Table 1, using one-half the detection limit for all non-detected 

COPCs. For the Fire Training Area, sediments from swales were removed, Since water still 
may exist in these areas, only the sediment samples (1-2-SD-6, P2-SD-6,2-SD-7,2-SD-8,2-SD- 
4, and P2-SD-7) were removed from the analysis. Chemical data are provided in Table 2. The 
benchmarks for sediment, soil, and water used to identify potential contaminants of concern for 
the protection of site biota were those developed by EPA Region III (EPA 1995). Maps with the 
sediment and surface water sampling locations from the Ecology and Environment, Inc. (1997) 
report are provided as Figures 1 and 2. 

The hazard quotient (HQ) method was used to estimate the potential risk for each contaminant 
detected. To be conservative, the maximum concentrations for each contaminant in each 
medium were used in the screening level ERA. The HQ is defined as the maximum exposure 
concentration divided by the benchmark value. An HQ of greater than one indicates that 
exposure to the contaminant may cause an adverse effect. These compounds, and those for 
which there are no specific benchmarks, are identified in Table 3 (Old Landfill) and Table 4 (Fire 
Training Area) and discussed below. 

For the Old Landfill, the following chemicals were detected in sediments with an HQ>l : 2- 
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, 
phenanlhrene, berzo(a)anthracene, benzo(a)pyrene, benzo@)fluoranthene, benzo(g,h,i)pcrylene, 

chrysene, dibenz(a,h)anthracene, fluoranthene, indeno( 1,2,3-c,d)pyrene, pyrene, dibenzof‘uran, 
diethylphthalate, 4,4’-DDD, 4,4’DDE, 4,4’-DDT, aldrin, alpha-chlordane, gamma-chlordane, 
cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc. The following 
chemicals were detected in water with an HQll : diethylphthalate, carbon disulfide, 4,4’-DDD, 
4,4’-DDT, metboxychlor, aluminum, antimony, beryllium, cadmium, chromium, copper, iron, 
lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, and zinc. The 
following chemicals, which were detected in sediment, have no benchmarks: 
benzo(k)fluoranthene, carbazole, carbon disulfide, chloroform, tetrachloroethene, 
trichloroethene, heptachlor, aluminum, barium, beryllium, calcium, cobalt, cyanide, iron, 
magnesium, potassium, sodium, and vanadium. There is no available benchmark for 
trichloroethene, which was detected in water. 
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For the Fire Training Area, the following chemicals were detected in sediment with an HQhl : 
phenanthrene, butylbenzylphthalate, 4,4’DDE, 4,4’-DDT, cadmium, chromium, manganese, and 
zinc. The following chemicals were detected in water with an HQll : carbon disulfide, 4,4’- 
DDD, 4,4’-DDT, aluminum, cadmium, calcium, copper, iron, lead, memury, and zinc. The 
following chemicals, which were detected in sediment, have no benchmarks: 
benzo(k)fluoranthene, toluene, aluminum, barium, beryllium, calcium, cobalt, iron, magnesium, 
potassium, sodium, and vanadium. There were no chemicals detected in surface water that do 
not have benchmarks. 

2.2 Identification of Contaminants of Potential Concern 

The results of the screening level ERA were used to identify COPCs for the desktop ERA. All 
chemicals with HQzl and those chemicals for which there are no benchmarks were retained for 
further analysis in the desktop ERA. 

2.3 Exposure Characterization 

The objective of the exposure assessment is to determine the pathways and media through which 
receptors may be exposed to site contaminants. Potential exposure pathways are dependant on 
habitats and receptors present on site, extent and magnitude of contamination, and environmental 
fate and transport of COPCs. 

For the Old Landfill site, the areas of concern are the two unnamed streams that run along the 
landfill and connect downstream of the landfill. For the Fire Training Area, the areas of concern 
are the forested wetland known as the pesticide area where pesticides were removed, the swales 
leading to Happy Valley Branch, and Happy Valley Branch itself. Exposure will be 
characterized through evaluation of effects on ecological receptors that are found in the streams, 
wetlands, and riparian areas. In this desktop ERA, it will be concluded that “a potential risk” 
exists if the HQ calculated from the maxnnum medium concentrations and the No Observed 
Apparent Effect Level (NOAEL) equals or exceeds 1. 

2.4 Hazard Characterization/Toxicity Assessment 

Brief toxicological profiles, dcscrihing the chemical fate, bioaccumulation potential, and toxic 
mechanisms of action are provided for each of the COPCs in Appendix A. 

3.5 Sclcction of Assessment Endpoints 

Previous data collected at the site, the preliminary risk assessment, and a site reconnaissance 
allowed for the selection of assessment endpoints that corresponded to the habitat rypes present 
at Bainbridge. The site is composed of a variety of habitats including forested and old-field 
uplands, forested and emergent wetlands, and streams, A variety of birds and mammals may use 
the site for feeding and nesting. Therefore, the assessment endpoints focused toward these fauna1 
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groups. Since chemical sampling of media has focused on sediment and water, the assessment 
has focused on wetland, stream, and swale samples. Viability of avian, mammalian, and aquatic 
populations were selected as assessment endpoints for this risk assessment. Listed next are the 
specific assessment endpoints selected for this ecological risk assessment. 

Four assessment endpoints were chosen to evaluate the risk of contaminants at the Bainbridge 
site: 

(1) Protection of benthic invertebrate communities from toxic effects of contaminants in 
sediments and surface waters to maintain species diversity, biomass, and nutrient cycling 
(trophic structure), to provide a food source for higher level consumers, and to insure that 
contaminant levels in benthic invertebrate tissues are low enough to minimize the risk of 
bioaccumulation and/or toxic effects in higher trophic levels. 

(2) Protection of fish corrununities lion1 toxic effects of contaminants in sediments and surface 
waters to maintain species diversity. Also, to insure that ingestion of contaminants in fish and 
invertebrates does not have a negative impact on growth, survival, and reproduction. 
Additionally, to insure that contaminant levels accumulated in fish tissues are low enough to 
minimize risk of accumulation and toxic effects in higher trophic levels. 

(3) Protection of birds that feed on aquatic life to insure that ingestion of contaminants in 
sediments and prey does not have a negative impact on growth, survival and reproduction. 

(4) Protection of omnivorous mammals to insure that contaminants in food items and soils do not 
have a negative impact on growth, survival, and reproduction, to provide a food source for higher 
level consumers, and to insure that contaminant levels in omnivore tissues are low enough to 
minimize the risk of bioaccumulation. 

2.6 Production of l‘estable Hypotheses 

The testable hypotheses are specific risk questions that are based.on the assessment endpoints. 
Based on the mechanism of contaminant toxicity, the number of exposure pathways that may 
exist for an assessment endpoint, or other factors, there may be more than one question for each 
assessment endpoint. 

(1) Are concentrations of site contaminants in sediments from the Old Landfill streams and Fire 
Training Arca streams and wetlands sufficient to cause adverse alterations to the structure and/or 
function of the benthic community, at either the population or community level? 

(2) Are concentrations of site contaminants in water and/or sediments sufficient to cause adverse 
alterations to the structure and/or function of the fish community? 
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(3) Are concentrations of site contaminants in sediments and prey suffkient to cause adverse 
effects on the long-term health and reproductive capacity of piscivorous birds that utilize the 
site? 

(4) Are concentrations of site contaminants in sediments and prey sufficient to cause adverse 
effects on the long-term health and reproductive capacity of omnivorous mammals that utilize 
the site? 

2.7 Conceptual Model 

The conceptual model is based on contaminant and habitat characteristics to identify critical 
exposure pathways to the selected assessment endpoints. Contaminants in water and sediment 

may come in contact with the aquatic, benthic, and terrestrial receptors inhabiting the wetland 
and neighboring areas of the site. Benthic invertebrates may be exposed to site contaminants 
through direct contact with and/or ingestion of the sediment and overlying warer. Mammals and 
birds may be exposed to site contaminants via ingestion of contaminated food, incidental 
ingestion of sediment, and ingestion of surface water. 

Based on this conceptual model, and depending on the availability of information, the following 
pathways will be evaluated in this assessment: 

(1) Benthic invertebrates 
Direct contact with water 
Direct contact with sediment 
Ingestion of sediment 

(2) Fish 
Direct contact with water 
Direct contact with sediment 
Ingestion of sediment 

(3) Piscivorous birds (kingfisher) 
Ingestion of water 
Ingestion of sediment 
Ingestion of fish and invertebrates 

(4) Omnivvruus marrlrIlals (~dCCUUI1) 

Ingestion of water 
Ingestion of sediment 
Ingestion of fish and invertebrates 
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2.5 Linkage Between Assessment and Measurement Endpoints 

Assessment endpoint 1, protection of the benthic invertebrate community structure and function: 

Measurement endpoint: The most direct method for assessing the toxicity of sediment-bound 
contaminants is to perform sediment toxicity tests. Since such tests have not been performed at 
BNTC, chemical concentrations in sediments will be compared against benchmarks used for 
association of concentrations with adverse impacts to benthos. The benchmarks consist of 
effects range-low (ER-L) and effects range-median (ER-M) concentrations developed by Long 
and Morgan (1990) and threshold effect levels (TEL), and probable effect levels (PEL) (Smith et 
al. 1996). The Long and Morgan (1990) values were used rather than the Long et al. (1995) 
values because the older values are based on freshwater as well as estuarine-marine data. The 

Smith et al. (1996) values are based on freshwater data only. The lower set of values (ER-L and 
PEL) can be considered screening values in that sediment concentrations below these thresholds 
are rarely associated with adverse biological effects. When the higher set of values (ER-M and 
PEL) is exceeded in sediments, adverse biological effects may occur more frequently (Long et al. 
1995). For this desktop ERA, potential risk to benthic invertebrates will be considered to exist if 
the maximum sediment concentration exceeds the lower of the Smith et al. (1996) PEL and the 
Long and Morgan (1990) ER-M. 

To evaluate the effects of chemicals in surface water, toxicity tests are the method of choice. 
Since such tests were not performed at BNTC, the water concentrations will be compared against 
state and federal ambient water quality criteria (AWQC). For this desktop ERA, potential risk to 
benthic invertebrates will be considered to exist if the maximum water concentration exceeds the 
chronic AWQC. 

Assessment endpoint 2, protection of the fish populations and communities from direct toxicity 
and reproductive impairment: 

Measurement endpoint: The most direct method for assessing the toxicity of contaminants in the 
water column is to perform aquatic toxicity tests. Since such tests have not been performed at 
BNTC, chemical concentrations in the water column will be compared against state and federal 
acute and chronic AWQC. For this desktop ERA, potential risk to fish will be considered to 
exist if the maximum water concentration exceeds the chronic AWQC. 

Assessment endpoint 3, protection from direct toxicity effects and reproductive impairment of 
piscivolous birds utilizing the site: 

Measurement endpoint: A food chain model will be constructed based on ingestion of surface 
water and consumption of sediment. As a conservative assumption, the highest ingestion rate 
and the lowest body weight will be used. It will also be assumed that the birds are consuming a 
diet consisting of 100% sediment (with 100% bioavailability), which for the purposes of the 
model, is in the form of whole body fish. The kingfisher will be used as an example of a 



piscivorous bird. Estimated concentrations will be compared with literature-derived NOAELs 
and Lowest Observable Adverse Effect Levels (LOAELs). 

Assessment endpoint 4, protection from direct toxicity effecls and rcproduclivt: impaimuxt of 

omnivorous mammals utilizing the site: 

Measurement endpoint: A food chain model will be constructed based on ingestion of surface 
water and consumption of sediment. As a conservative assumption, the highest ingestion rate 
and the lowest body weight will be used. It will also be assumed that omnivorous mammals are 
consuming a diet consisting of 100% sediment (with 100% bioavailability), which for the 
purposes of the model is in the form of whole body fish. The raccoon will be used as an example 
of an omnivorous mammal. Estimated concentrations will be compared with literature-derived 
NOAELs and LOAELs. 

2.9 Life History/Exposure Profile Information 

Information on the life history of the receptor species is provided in Appendix B. These profiles 
are provided to support the use of these receptor species as valid measurement endpoints. 

According to Andy Moser, Senior Endangered Species Biologist, Chesapeake Bay Field Office, 
there are no federally proposed/listed endangered or threatened species known to exist within the 
BNTC. The follawing is a list of endangered or threatened species which occur within a 3-mile 
radius of BNTC: bald eagle (Haliaeetus leucocephalus), bog turtle (Clemmys muhlenbergii), and 
shortnose sturgeon (Acipenser brevirostrum). 

The Maryland Wildlife and Heritage Division Natural Heritage Data Base indicates that there are 
two state-endangered species known to occur on the BNTC. They are the halberd-leaved green 
brier (Smilax pseudochina), and the other is a slender blue flag (Iris prismatica). In addition 
there are 43 plant species and 11 animal species that are classified by the State of &h.ryland as 
rare, threatened or endangered species that can be found outside the site boundaries in the 
vicinity and on adjacent quads maps. The 11 animals identified are the following: bog Mle 
(Clemmys muhlenbergii), hellbender (Cryptobranchus alleganiensis), Maryland darter 
(Etheostoma sellare), map turtle (Graptemys geographica), bald eagle (Haliaeetus 
leucocephalus), eastern lampmussel (Lampsilis radiata), tidewater mucket (Leptodea ochracea), 
logperch (Percina caprodes), trout-perch (Percopsis omiscomaycus), regal fiitillary (Speyeria 
idalia), and tenuis amphipod (Stygobromus tenuis tenuis). 

3.0 ASSUMPTIONS OF THE DESKTOP ERA 

The following assumptions were made: 

(1) Maximum contaminant concentrations measured in water, sediments, and soil were used in 
the risk calculations. 
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(2) Contaminants in media were assumed to be 100% bioavailable. 

(3) Dietary curnposition information was obtained from the literature for each receptor species. 
However, for the purposes of this screening model the receptors were presumed to consume 
100% sediment. 

(4) 100% area use factor was assumed for all food chain models. 

(5) For food chain models, the lowest reported body weight and the highest reported ingestion 
rates were assumed. 

(6) A literature search was conducted to determine the chronic toxicity of contaminants of 
concern evaluated in the food chain models. If no toxicity values could be identified for the 
receptor species, values reported for a closely related species were used. Studies were critically 
reviewed to determine whether the study design and methods were appropriate. If chronic 
toxicity values were not available, median lethal dose (LD50) data were used. A factor of 100 
was used to convert the reported LD50 to a NOAEL. A factor of 10 was used lo convert a 

LOAEL to a NOAEL. If several toxicity values were reported for a receptor species, the lowest 
(most conservative) value was used in the risk calculations, assuming the study design and 
methods were appropriate. For the chronic toxicity endpoints, values obtained fi-om long-term 
feeding studies were prefened over those from single dose exposures. 

(7) In cases where toxicity values in the literature were reported as part per million (ppm) 
contaminant in the diet, the values were converted to a daily intake (mg per kg body weight per 
day) by the following formula: 
Daily intake (mg/kg/day) = Dose (mg/kg diet) x ingestion rate (kg/day) x l/body weight (kg) 

(8) Chemicals in surface water for which there are no ambient water quality criteria are discussed 

in the Uncertainty Analysis portion of the desktop ERA. Chemicals in sediment for which there 
are no ER-L, ER-M, TEL, or PEL are discussed in the Uncertainty Analysis. 

4.0 FOOD CHAIN SCREENING ANALYSIS 

The two food chain analyses were performed with the assumption that the predators (kingfisher 
and raccoon) are consuming 100% sediment at the maximum concentration (i.e., the hypothetical 
whole body fish concentration is equal to the maximum sediment concentration). All of the 
chemicals that exceeded benchmarks in the preliminary analysis (Tables 3 and 4) were included 
in the food chain screening analysis. Based on these food chain models, for the following 
chemicals and pathways the HQs were equal to or greater than one: (See Tables 5-8 for HQ 
values). 
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Old Landfill: 

Kingfisher: phenanthrene, benzo(a)anthracene, benzo(a)pyrene, benzo@)fluoranthene, 
benzo(g,h,i)perylene, chrysene, fluoranlhene, indeno( 1,2,3,c,d)pyrene, pyrene, alpha- 
chlordane, gamma-chlordane, aluminum, cadmium, copper, lead, mercury, and zinc 
(Table 5). 

Raccoon: acenaphthylene, anthracene, fluorene, phenanthrene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, fluoranthene, indeno( 1,2,3,c,d)pyrene, pyrene, aluminum, chromium, copper, 
lead, manganese, and mercury (Table 6). 

Fire Training Area: 

Kingfisher: 4,4-DDE, aluminum, u&Cum, copper, and lead (Table 7). 

Raccoon: aluminum, chromium, copper, lead, and manganese (Table 8 ). 

5.0 RISK CI-IAIUCTERIZATION 

The COPCs identified in the screening level risk assessment are evaluated in the characterization 
of risks to benthic invertebrates and fish (endpoints 1 and 2) and mammalian and avian receptors 
(endpoints 3 and 4). For endpoints 1 and 2, maximum sediment concentrations are compared 
with sediment guidance values and maximum water concentrations with AWQC. For the food 
chains (endpoints 3 and 4), whole body fish were considered to have the same concentrations as 
the maximum sediment concentration. Maximum water concentrations were used for the 
drinking water portion of the dose. The HQs were determined based on the maximum 
concentrations compared with the NUAELs. 

5.1 Risks to Benthic Invertebrates 

5.1.1 Old Landfill 

Exceedances of guidance values occurred in a number of sediment samples (Table 9). Chemicals 
that were measured in excess of the higher set of guidance values (ER-M or PEL) were: total 
chlordmx, tutal DDT, total PAI&, lcad, and nickel. In addition to these chemicals, chromium, 

mercury, and zinc were detected at concentrations above the lower set of guidance values (ER-L 
or TEL). 

When sediment concentrations of multiple chemicals exceed the higher set of guidance values, it 
is frequently the case that adverse biological effects are observed (Long et al. 1998). At BNTC, 
the highest concentrations and greatest exceedances occurred with samples Pl-SD-7, which had 
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high lcvcls of total DDT (0.86 mg/kg) and total chlordanc (0.69 mg/kg); Pl-SD-9, which had a 
high concentration of total PAHs (679 mg/kg); Pl-SD-11, which had a high concentration of lead 
(387 mg/kg), and l-SD-1 8 which had a high concentration of total DDT (0.50 mg/kg) and total 
chlordane (0.20 mgkg). All of these samples art: in the east branch of the unnamed tributary. 

Comparisons with state and federal AWQC indicate a number of exceedances (Table 10). 
Surface water concentrations of 4,4’-DDD, aluminum, cadmium, chromium, copper, lead, 
selenium, and zinc were greater than the l-hour average (acute) criteria. In addition to these 
analytes, methoxychlor, antimony, beryllium, iron, manganese, mercury, and nickel were 
detected at concentrations greater than the 4-day average (chronic) criteria (Table 10). The 
greatest exceedances occurred in samples l-SW-8 (August 1994) which had a cadmium 
concentration of 2 1.1 &L, a chromium concentration of 532 pg/L, a copper concentration of 

950 pg/L and a lead concentration of 1360 pg/L, and PI-SW-1 1 (August 1991), which had a 
chromium concentration of 20 1 pg/L, a copper concentration of 2 16 pg&, and a lead 
concentration of 656 pg/L (Table 1). Samples 1 -SW-8 and Fl-SW-11 wcrc collected near 
seeps. The age of both of these samples in relation to removal actions, and the use of unfiltered 
samples is discussed in the Uncertainty Analysis. 

5.1.2 Fire Training Area 

There were no samples with sediment concentrations exceeding the higher set of guidance values 
(Table 9). Total DDT concentrations in all of the samples, lead in sample P2-SD-8 (February 
1991), and nickel in P2-SD-5 (August 1991) exceeded the lower set of guidance values. All of 
these samples are in Happy Valley Branch. 

There were several exceedances of state and federal ambient quality criteria (Table 10). Surface 
water concentrations of 4,4’-DDD, 4,4’-DDT, aluminum, cadmium, chromium, copper, lead, and 
zinc were greater than the l-hour average (acute) criteria. In addition to these analytes, iron and 
mercury were detected at concentrations greater than the 4-day average (chronic) criteria (Tdbk 

IO). The greatest exceedances occurred in swale water samples (P2-SW7,2-SW-4, and P2-SW- 
6) rather than in Happy Valley Branch samples (P2-SW-S, P2-SW-8, and 2-SW-l). Sample P2- 
SW-6 (February 199 1) had a 4,4’-DDD concentration of 14.0 pg/L, a 4,4’-DDT concentration of 
16.0 pg/L, a cadmium concentration of 234 pg/L, a chromium concentration of 80.9 pg/L, a 
copper concentration of 435 clg/L, a lead concentration of 498 pg/L, and a zinc concentration of 
379 l..@L (Table 2). This sample was collected from a swale where sediment was removed in 
1994-95. It was included in the desktop ERA because, although swale sediments were removed, 
there was nu ac;tivc remediation of the water. It is likely, however, that the water concentrations 
measured in 1991 reflect conditions that no longer exist. 

For the surface water samples collected from Happy Valley Branch, exceedance of water quality 
criteria occurred at P2-SW-8 in which aluminum was detected at 335 and 98.7 pgL, exceeding 
the EPA chronic criterion of 87 rig/L, and lead at 3.4 and 4.7 pg/L which exceeds the Maryland 
chronic criterion of 3.2 pg/L. In sample 2-SW-l, zinc was detected at 144 pg/L which exceeds 
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the Marylmd acute criterion of 120 pg/L and &minum waz detected nt 122 pg/T+ which 
exceeds the EPA chronic criterion of 87 pg/L. The use of unfiltered samples is discussed in the 
Uncertainty Analysis. 

5.2 Risks to Fish 

5.2.1 Old Landfill 

The AWQC comparisons in Section 5.1-l (Table 10) apply to the protection of aquatic life, 
including fish. The age of these samples in relation to removal actions, and the use of unfiltered 
samples is discussed in the Uncertainty Analysis. 

5.2.2 Fire Training Area 

For protection of fish, the surface water samples collecred in Happy Valley Branch art: Iht: urrly 
relevant samples. Fish are unlikely to be present in the swales leading to Happy Valley Branch 
and the sediment remediation conducted in the swales in 1994-95 has probably reduced the 
measured water column contaminant concentrations. In this stream, exceedance of water quality 
criteria occurred at P2-SW-8 in which aluminum was detected at 335 and 98.7 pg/L, exceeding 
the EPA chronic criterion of 87 pg/L, and lead at 3.4 and 4.7 pg/L which exceeds the Maryland 
chronic criterion of 3.2 pg/L. In sample 2-SW-l, zinc was detected at 144 pg/L which exceeds 
the Maryland acute criterion of 120 pg/L and aluminum was detected at 122 pg/L, which 
exceeds the EPA chronic criterion of 87 pg/L (Table 10). The use of unfiltered samples is 
discussed in the Uncertainty Analysis. 

5.3 Risks to Piscivorous Birds 

5.3.1 Old Landfill 

Based on maximum sediment and water concentrations compared to NOAELs, the following 
chemicals had HQ values seater than one (Table 5): phenanthrene (3.2), benzo(a)anthracene 
(1.2), benzo(a)pyrene (l-4), benzo(b)fluoranthene (2.0), benzo(g,h,i)perylene (1 .O),‘chrysene 
(1.5), fluoranthene (3.2), fluoranthene (1 .O), pyrene (2.4), alpha-chlordane (3.9), gamma- 
chlordme (5.7), aluminum (3 l), cadmium (2.9, copper (59), lead (343), mercury (4.2), and zinc 
(3.6). 

5.3.2 Fire Training Area 

Based on maximum sediment and water concentrations compared to NOAELs, the following 
chemicals had HQ values equal to or greater than one (Table 7): 4,4’-DDE (1 .O), aluminum (12); 
copper (lo), and lead (32). 
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5.4 Risks to Omnivorous Mammals 

5.4.1 Old Landfill 

Based on maximum sediment and water concentrations compared to NOAELs, the following 

chemicals had HQ values greater than one (Table 6): acenaphthylene (1.4), anthracene (2.6), 
fluorene (1.3), phenanthrene (12), benzo(a)anthracene (4.5), benzo(a)pyrene (5.2), 
benzo(b)fluorantbene (7. l), benzo(g,h,i)perylene (3.5), benzo(k)fluoranthene (3.4), cbrysene 
(5.3), fluoranthene (12), indeno(l,2,3,c,d)pyrene (3.7), pyrcne (8 h), aluminum (221), chromium 
(36), copper (6.5), lead (323), manganese (539), and mercury (2.4). 

5.1.2 Fire Training Area 

Based on maximum sediment and water concentrations compared to NOAELs, the following 
chemicals had HQ values greater than one (Table Sj: alummum (84), chromium (6.7), copper 
(1. l), lead (30), and manganese (69). 

6.0 UNCERTAINTY ANALYSIS 

Because toxicity tests were not performed, risks to benthos and fish were estimated by 
comparing guidance values with sediment concentrations and AWQC with surface water data. 
Reliance on a comparison to guidance values and criteria lends considerable uncertainty to the 
estimation of risk to these receptors because site-specific factors which modify toxicity (i.e., 
exposure to a mixture of chemicals in water and sediments under unique water quality 
conditions) are not taken into account. In addition, there are uncertainties associated with the 
measurement of chemicals in surface water (and to a lesser extent, sediments), where 
concentrations can fluctuate considerably with flow and precipitation. In addition, all of the 
surface water data was measured without filtering and removing the particles. EPA (1993) 
recommends the measurement of dissolved metals in ambient waters for comparison to standards 
and criteria and stated that dissolved metals more closely approximates the bioavailable fraction. 
For example, aluminum is found in high concentrations in soils and sediments and is bound to 

clays in forms which are not likely to become toxic (EPA 1988); the use of total rather than 
dissolved concentration could geatly overestimate risks. 

Chemical data used in this assessment were collected in 199 1 and 1994, prior to remediation at 
but11 sites. While sediment samples in remediated areas were excluded from the analysis, it is 
possible that the remediation has also lowered chemical concentrations in downgradient areas. 
At the Fire Training Area, water samples from an area where sediment was remediated were used 
in the risk assessment because active remediation of the water did not occur. Sediments can 
serve as a source of contaminants to the surface water (Burgess and Scott 1992) and it is likely 
that the 1994-95 sediment remediation has resulted in lowered surface water concentrations. 
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Many factors in the food chain analyses lead to uncertainty in the results and need to be 
discussed. In general, conservative assumptions were used which minimize the possibility of 
concluding that there is no risk when a threat actually exists. These conservative assumptions 
maximize exposure by using the maximum reported sediment concentration, the smallest body 
weight and largest ingestion rate, and 100% area use. Toxicological reference values are made 
conservative by the use of the lowest available NOAEL found in the literature. For a number of 
chemicals detected in water and sediment, no benchmarks, LOAELs, or NOAELs exist and the 
potential risks of these compounds were not evaluated. For some chemicals in surface water that 
exceeded benchmarks, no ambient water quality criteria exist. The potential risky nf these 

chemicals were not evaluated. 

Other assumptions in the food chain analyses contribute uncertainty to the analysis. Since 
literature values were not available for all receptor species, the value used for a related species 
may overestimate or underestimate the risk to the receptor. Laboratory toxicology studies 
control exposures to other contaminants which may have additive, antagonistic, or synergistic 
interactions with the tested chemical. Thus, it is uncertain how realistic the NOAELs and 
LOAELs are in situations where the receptors are exposed to multiple contaminants, which is the 
case at BNTC where PAHs, chlorinated pesticides, and metals are the chemicals of potential 
concern. In addition, receptor species may differ from the laboratory test animals in terms of 
overall health and exposure to other stressors such as weather or predators. These factors may 
make a particular species more or less susceptible to chemical exposure. Some of the studies 
detected either an LD,, or an LOAEL and the NOAEL was estimated by dividing by a factor of 
100 (LDsO to NOAEL) or 10 (LOAEL to NOAEL). These calculations add uncertainty to the 
analysis. Finally, there is little data on the amount of sediments ingested by wildlife. Thus, the 
sediment exposure may be overestimated or underestimated, again adding uncertainty to the 
analysis. 

7.0 CONCLUSIONS 

A separate risk management memorandum will be drafted and used to facilitate discussions 
among the regulators. 

7.1 Risks to Benthic Life 

7.1.1 Old Landfill 

Several sediment samples in the east branch of the unnamed tributary had multiple chemicals at 
concentrations that are frequently associated with adverse biological effects. In addition, surface 
water concentrations at several locations exceeded state and federal criteria. Thus, based on the 
199 1 and 1994 sampling data, it is likely that the sediment and surface water chemical 
concentrations pose risks to benthic organisms. As stated above, however, present sediment and 
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surface water concentrations in at least some of the sampling locations may have been reduced 
by the remedial actions conducted in 1994-95. 

7.1.2 Fire Training Area 

In general, chemicals were not detected at concentrations in sediments that are frequently 
associated with adverse biological effects on benthos. Chemicals in several surface water 
samples from Happy Valley Branch slightly exceed state and federal criteria but the comparisons 
are highly conservative due to the use of total rather than dissolved samples. Thus, it is unlikely 
that surface water and sediment chemicals in Happy Valley Branch pose risks to benthos. 
Greater exceedances of ambient water quality occurred in swales but the samples were collected 
prior to the remediation of sediments. 

7.2 Risks to Fish 

7.2.1 Old Landfill 

Based on the 199 1 and 1994 surface water data, there are several sample locations where 1 -hour 
(acute) criteria were exceeded for multiple chemicals. However, the chemical data are based on 
unfiltered samples, which may overestimate the bioavailable fraction. In addition, it is possible 
that the concentrations measured in 199 1 and 1994 have been reduced by the remedial actions, 
Nonetheless, application of conservative assumptions suggests that exposure of aquatic life, 
including fish, to these chemical concentrations is likely to pose risks. 

7.2.2 Fire Training Area 

There were few exceedances of AWQC in Happy Valley Branch. In view of the measurement of 
whole rather than filtered samples and the possibility that concentrations may have been reduced 
by the interim remedial actions, it is unlikely that fish are at risk. 

7.3 Risks to Piscivorous Birds 

73.1 Old Landfill 

Based on the food chain modeling, which includes considerable uncertainties, there appears to be 
some potential for risks to piscivorous birds. HQ values, based on the food chain screening 
analysis with maximum sediment and water concentrations, were less than four for nine PAHs, 
and approximately 4-6 for two chlordane isomers. HQ values for six metals were greater than 
one, ranging from 2.5 (cadmium) to 343 (lead). 
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7.3.2 Fire Training Arca 

Based on the food chain modeling, which includes considerable uncertainties, there appears to be 
some potential for risks to piscivorous birds. HQ values, based on the food chain screening 
analysis with maximum sediment and water concentrations, were 1 .O for 4,4’-DDE, 12 for 
aluminum, 10 for copper, and 32 for lead. 

7.4 Risks to Omnivorous Mammals 

7.4.1 Old Landfill 

Based on the food chain modeling, which includes considerable uncertainties, there appears to bc 

some potential for risks to omnivorous mammals. HQ values, based on the maximum sediment 
and water concentrations, were 1.3- 12 for thirteen PAHs, 221 for aluminum, 36 for chromium, 
6.5 for copper, 323 for lead, 539 for manganese, and 2.4 for mercury. 

7.4.2 Fire Training Area 

Based on the food chain modeling, which includes considerable uncertainties, there appears to be 
some potential for risks to omnivorous mammals. HQ values, based on the maximum sediment 
and water concentrations, were greater than one for aluminum (84), chromium (6.7), copper 
(1. l), lead (30), and manganese (69). 
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Table 1. Chemistry data for the Old Landfill: (a) Sediments 
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Table 1. Chemistry data for the Old Laidfill: (a) Sediments. 
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‘I-SPIID ND I I 1 ND ND ND 1 ND 1 ND 

1 --___ 
ND ND -- --. 

I I I I 
-SD-? 1 Feb-94 1W.W ND ND ND ND 130.00 93.00 150.00 

I 44.00 I -ND I ND ND 
I- 

ND 64.00 ND 70.00 

65.00 165.00 165.00 81 .oo 69.00 93.00 

-SD7D 
;amples 
‘l-SD-3 
‘I -SD-3 
‘l-SD4 
‘l-SD-4 
‘I-sp5 

Feb94 

Feb91 
Aug-91 
Feb-91 
Aug-91 
Feb91 

5.00 
5.00 
5.00 
5.00 
5.00 

165.00 
450.00 
200.00 

1800 .-_. --_. 
5.00 165.00 165.00 165.W 165.00 150.00 170.00 300.00 
5.00 165.00 165.00 165.00 165.00 60.00 71 xl0 98.00 
5.00 165.00 46.00 165.00 93.00 170.00 160.00 210.00 

‘I -SD9 Aug-91 5 00 165.00 165.00 165 00 165.00 85.00 70.00 120.00 ._ ~- .__- 
‘l-SD11 Feb91 500 16500 165.00 165.00 165.00 165.00 165.00 69.00 
31-SD11 Aug-91 5 00 16500 165.00 i65.00 165.00 165.00 165.00 340.00 
i&D-: 

._____ 
Feb94 lW.00 16500 16500 165.00 165 00 130.00 93.00 150.00 

1 -SDd Feb94 93.00 --SC60 110.00 165.W 150.00 430.00 350.00 520.00 ----___ --__-__-- -~ ~~---- ~~ ~~-__ 
1 -SD-9 Feb94 500 165.00 165 00 165.00 165.00 31.00 165.00 430.00 -~- .-____- __. 
I -SD-: 0 F&94 5.00 16500 165.00 165.W 165.00 61 .OO 52.00 84.00 
1 -SD-l 1 a94 500 165.00 165.00 165.00 44.00 160.00 140.00 190.00 
t-SD-1 2 Feb94 5.00 165.00 31.00 165.00 43.00 170.00 140.00 240.00 
1 -SD-i 3 Feb-94 5.00 110.00 180.00 165.00 290.00 560.00 420.00 550.00 
1 -SD-l 4 Feb94 5.00 165.00 165.00 165.00 16s nn .--.-- 165 no .--.-- I 165 00 .__.__ I 165 00 

l-SD-15 Feb-94 5.00 165.00 165.00 165.00 I 165nfl I lfCSO0 .--,_. I 16500 1 50.00 
1 -SD-i fi Fat+94 So0 165Of-l Il.00 165.00 I 220.00 I 750.00 620.00 I 880.00 

. -  -- 

- 

- . .  

I  
.--._- 

l-1 7 1 Feb94 I SW 16500 I 165.w I 165.00 I 97.00 I 400.00 I 290.00 I 410.00 I-SE . ,_ _- 
1 -SD-i 8 Feb94 5.00 165.W 39.00 165.00 59.00 240.00 180.00 

Freq ~~~~~. 2J26 3/28 6l28 w2t3 13/26 22i28 21128 

Mln 5.00 63.00 11.00 165.00 43w 31 .oo 52.00 

Max lW.00 500.00 180.00 15OOOw 27000 00 _.-- 47nm 00 . ---.-- 54000 00 

Mean 11.54 171.36 144.54 713.75 

StDeu 24.02 67.91 40.39 2601.34 , 
_t 1140 5070 . ..-.oo 50 1 I 6831.59 1976.64 / 

1 I I I 

230.00 
26l28 --__~~ 
50.00 -___ 

74000 00 

I I 
Note: Organics lin us/kg; inorganics I 

I I I -I I 1 L 

OLF Sed ‘--‘Id1 bainf x1$2/25/99 



Table 1. Chemistry data for the Old Landfill: (a) Sediments. 

‘Duplicates Sample Date 
PI -SD-g Aug-91 
Pl -SD-SD Aug-91 

benzo(ghi)perylene benro(k)fluoranthene bis(Z-athylhexyl)phthalate butylbenzylphthalate carbazole chrysene dibenz(ah)anthracene -__ 
NO ND ND ND NA i” ND 
ND ND ND ND NA 83.00 ND - 

Pi-SD-11 
Pi-SD-1lD 

Feb91 
Feb91 

I,.,,, 
I I I I I I I 
I C.ah(lA Mrl 44 M R3 nn I Nn I Nn Iiwnnl Nn I 

Samples 

/I Pl 1 PI I -“Y-I SD-70 SD-3 SD-3 

p,-ST A 

Pl -SC 

Aug-91 1 Feb94 Feb91 CY.2-l 

cd. n, 

165.00 70.00 I.” ND 165.00 T”.WW 70.00 ND 165.00 165.00 75.00 YL.-” 16500 165.00 ..Y ND ND . NA NA .- 165.00 ,--.-- 85.00 56.00 

__-- 

- 165.00 165.99 . ND .Y 

0Ll-l nn 9mn M I ,cr M 1CKM NA “ml nn *II nn 

z 

,rn-JI I  Ld”.“” I  
L”“.“” I ,“d.“” I ,“I.“” I..7 , ..““..#I I” Y” 

]Aug-91 130.06 150.00 165.00 165.00 1 NA 1 210.00 1 165 nn I 
,,z lCnlLLb4 I I1M I 1 m-in I 1Gr;cw-l I ,rxnn t NA I lnnnnn I 9 

-_ 

Pl -SL-;. 1 FVGJ I Y_” . ““l 1 “I.-” * --.-” . ., , .---.-- ,ro.oo 
Pl-SD-5 Aug-91 110.00 140.00 165.00 165.00 NA 170.00 165.00 
PI-SD-6 Feb91 47.00 46.00 165.00 165.00 NA 70.00 165.00 
Pl -SD4 Aug-91 93.00 130.00 165.09 165.90 NA 210.00 165.90 
Pl-SD-7 Feb91 700.00 690.00 165.00 165.00 NA -1100.00 18O.W 
Dl -St- * A..” n. c. M cn M 1cz nn 1c~nl-l NA -72ziii ‘55.00 . . -. 
Pl SL-0 r=lrzz I ,..“.“.A 3 ..“.“” .“I.-” . --.w- ..-. ---.-- .%.oo 
Pl SD-8 Aug-91 165.00 165.00 165.09 165.00 NA 165.00 165.00 
Pl-SD-9 Feb91 36ooO 35000 165.00 165.00 NA 55000.00 9100.00 
PI SD-9 Aug-91 165.00 165.00 165.09 165.00 NA 03.00 165.00 
n. cm . . r-l. a-.. ,fE M I *cc r-m 4c.c M 1C~tlll NA ,I?=. r-m ‘55.00 

r- I -c.u-I I nuy-J I ,“.A”” I”., “” , ,.e”.“” . WV_“” . ., . .--.-- .55.W -__ 1 SD-7 Feb94 165.00 49.00 82.00 165.00 ND 130.00 165.00 
1 SD-8 Fe>94 180.00 160.00 86.00 165.00 91.00 430.00 66.00 
SD-9 Fe%94 t65.W i65.W 41.00 165.00 NO 36.00 165.00 
a *P.-a r--- -1 .a* M 1c nn CP nn ,RGml Nn 71 nn 165.00 
I-CXJ-I, r=u-J‘e ,“.A”” “V.“” ,““_“” , --.-- . .I .--.-- 165.00 
l-SD-12 Feb94 80.00 67.00 62.00 165.00 ND 190.00 35 00 
l-SD-13 Feb94 16cl.w 180.00 47.00 165.00 110.00 500.00 60.00 
l-SD-10 Feb94 165.00 165.00 165.W 165.00 ND 165.00 165.00 
l-SD-15 Feb94 .cc nn ,fE nil IQ nn 1Cr;m-l Nn A* nn Ifi5 nn 

I I0J.W I IUJ.“” I .a.l.“Y I I “I.“” I.” -WV.“” ,“_.“., 

230.00 290.w 73.w 165.00 1 97.00 1 790.00 1 11nlUl I 

I .“#aM I ICI-l nil I ,nn t-m I ifiqnn I Nn I dwnn 
1 -SD-l 6 Feb-94 
-- 1 -SD-l 7 Feb-94 I WV.“” 
I-so-18 Feb94 69.00 
F r eq 18/28 
Min 32.00 

Max 36000 .OO 

I 
. . 
Mean I 

l ICC 7n 

StDev 

+--Es 

I 

Organ& )in ug/kg; inorganics 1 

. . -.-- 
I “V.“” I”“.“” . V...W” . .I ---.-- 55 00 
98.00 31o.oa 165.00 ND 260.00 165.00 
20128 1 l/26 o/28 3/12 2328 9120 
25 00 41 .oo 91 .oo 36.00 35.00 

I 3cnnn nn .JJ”““.“” I ,,r\n.,Tn 0 IW.“Y I llnnn I c;wmnnn . I”.“” “I”“I.U” agn7 nn ” . --.-- 
-  

6580.97 1451 .O4 174.93 190.32 1 1 99.33 9.71 ) ( 10341.71 2265.71 1 Afi6 7r; - - - . .  -  

1692.69 

1 I- _c--. 

OCF Sed-half dl Page 3 bamf xls2/25/99 



Table 1. Chemistry data for the Old Landfill: (a) Sediments 

Duplicates Sample Date di+hutylphthalate di-n-octylphthalate dibenzofuran diethylphthalate fluoranthene fluorene indeno(l,2,3cd)pyrane naphthalene phenanthrene 
1 

--___ - _~ -___ ,.__- - --_ ___~.- ~-___-__ 
P 1 -SD-9 Aug-91 ND NO ND ND ND ND ND ND ND -- ___-- 

ND 
___--- _--__ 

Pl SD-SD Aug-91 ND ND ND 130.00 ND ND ND 76.00 _____.-- 
- ___-~-~.--.-. ~~~ ___ .- -. ~.- ..__- 
Pl -SD-l 1 Feb91 ND ND ~~. ~~-__ --____- _ ~~-~. __-~-_ ~--~~. __-.--. ~ _-_ ..-- 
PI-SD-IlD Feb9l ND 

-- 

_~ .-____-. -__~- --~___-- -- _.____- 
.__ ___~~ -_- ___- .-~- .__ ~~ ___.- --__ 
l-SD-7 Feb94 ND _____.___ --- 
1 -SD-7D Feb94 NO 
Samples 
PI-SD-3 Feb91 165.00 

'~~~~~~~~~ - -;,-?-&ij 

165.00 
PI SD-3 Aua-91 165.00 
bl-SD-4 
Pl-SD-a ~AIWL91 

Pl-SD.. ,---. 
Pl SD-5 Aug-91 
Pl-SD-6 Feb91 
Pl-SD-6 Aun-91 

165.00 
165.00 
165.00 
165.00 165.06 1 61.99 1 165 00 I 1700.69 I 150.00 I - 
165.00 I 165.00 1 165.00 1 l65.t 

I  .  Pi-SD-,, Pl l-SD-7 s-v- -SD-l 1 ‘ --I Aug-91 Feb91 Feb94 - .  320.96 165.00 165.00 1 I 165.00 165.00 165.00 165.00 165.00 165.00 1 1 165.00 165.00 ) I 84.OC 1 165.00 1 

“.“.“” 
00 270.00 165.00 59.00 165.00 160.00 

Pl-SD-8 /Fe;91 165.06 165.00 165.00 16500 410.00 165.00 170.00 165.00 290.00 
Pl-SDa IA,,n-ql I 1fism-l I lfiS.00 165.00 165.00 5o.oa 165.00 165.00 165.00 165.00 
Pl-SD - .--._- , -;.oo 6600.00 165.00 120000.00 13000 38000.00 1700.00 120000.00 ,. II -. 1 
0 1 sn-Q 1~110-91 1 16500 165.00 165.00 130.00 165.00 165.00 165.00 76.00 

165.00 165.00 165.00 
165.00 165.00 430.00 
77.00 165.00 170.00 I .““..- --_.-. 

( Feb94 \Iss.oa ) 55.09 1 43.00 ) 119Q.M 1 110.00 ) 260.00 73.00 720.00 
I ~dv=aA I ifis nn I lfiSO0 1 16500 1 25.00 I 9o.oa 1 165.00 1 26.00 165.00 50.00 , I  “ “ I .  1 

. “ “ . “ ”  
I  

. - “ . _ .  

kn-ln 1 F&-!3A 16500 I 16500 I I.-- .” 
I -SD-l 1 
1 -SD-I 7 .” 
I-SD ._ I-13 
l-SD-14 
1 -SD-l 5 
4 -Ch, c 

. “” - 
IFeb94 
IFeb94 -- 
IFeb94 

Peb94 
Feb94 
GcshQA 

49.00 I --._- I 180.00 1 165.00 ] 
165.06 I 360.00 1 165.00 1 

16500 250.00 I 39.00 165.00 1 

I 165.00 I 165.00 I 88.00 165.00 
165.00 I 165.00 1 165.06 165.00 
IriSon . “ “ . “ ”  

I  
16500 . “ “ . “ -  1 

t 
16500 165.00 - 

IfFIn 16SW 

165.00 94.00 
86.9cl 165.00 230.00 

zio.o,o 165.00 120.00 165.00 250.00 
i400.00 230.00 280.00 170.00 1300.00 , 

] 120.0,3 165.00 165.00 165.00 165.00 
1 83.00 165.00 165.00 165.00 53.00 

165.00 990.00 -__ 
I 1 165.00 580.00 

120.00 1 
~--~ 

165.00 320.00 

165.00 165.00 1600.00 120.00 440.00 I 
165.00 165.00 770.00 55.00 220.0( 
165.00 165.00 450.00 165.00 

8 27128 G/28 21128 4128 24128 
25.00 50.00 55.co 26.00 73.00 50.00 

- 
I_--. 

6600.00 1300.00 12000000 13000.00 38000 .OO 1700.00 12000000 ---__ 
368.18 199.21 4050.79 627.04 1561.61 215.82 4742.32 ___-- _-- ___----~ 

7144.98 291.42 22600.19 ___.- 

I 
~. 

.____-- 

I’ i-.. 
4 -rx-r-1 a 

. . - .__  
I  

165.00 I 165.00 t 
I Fr-4 Mln , -- .” “_ - I L I 39.00 Z28 0128 I I I 55.00 ?.I28 1 4G 

I- - 320.00 
Ififi OA I I 

t'zzz;" I '-- -zzL-. 
t 

1 ___- 
3843 I t 1217.99 1 219.19-t 22579.99 1242613 1 

i--, inuylt T  inorganics 

OLFSed' "dl P- 4 haw' ~%?/25/99 



Table 1. Chemistry data for the Old Landfill: (a) Sediments. 

luplicales 1 Sample Date wrem 4,4’-DCD 4,4’DDE 4,4’-DDT aldrin alphachlordane gamma-chlordane heptechlor heptachlor epoxide TPHC (mgkg) Total PAH Total DDT -___ ___.-- 
38 00 ND ~________~.__. 

‘4 -cn.qn 
_____ 

-SD-7 
-SD-‘ID 

temples 

Feb-94 
Feb94 

190.00 110.03 29.00 3900 ND ND ND ND 
80.00 68.00 19.00 1600 ND ND -ND ND :_ 

r; 711 11 nn 37lm n A4 n RS 0 a5 A (1E n L)c 

.  . . -  _ . - -  " . " I  

0.85 0.85 _.__ -Al 109.99 1 OS5 1 0.85 1 1 0.85 
t -  I 19.00 I 97.00 I 085 I 0.85 I 0.85 ( ” RS 

.” __-.__ _.-- ” 
0 I 110.00 I 085 t -33.0013.00 nan I ii 

V.“”  . . - ”  - - . - -  -  - -  

i 7ll I 690 I 32.00 I 2.50 Ioas I 0 a5 --t nnr. I n R5 t  

W.-u _. “ ”  -  .  _ _ 

5.00 1 130.9~ 1 300.00 1 0.85 I 90.00 I 110.00 I 0.85 1 a 
7/m n 

. _ . - .  .  StDev 

_. “ ”  - - - . - -  

_-,-- . . -. 0 91 17.33 23 15 2.14 ._ .._- - 
16736.06 4533 42.94 94.57 54.48 79.11 5.47 38 28 123579.05 176.35 

Note: Organics inugkg; inorganim 

OLF Sed-half dl Page 5 bainf xls?.Q5/99 



Table 1. Chemistry data for the Old Landfill: (a) Sediments. 

Duplicales 
Pl -SD-9 

Pl -SD3D 

Pl -SD-l 1 -- 
Pl-SD-11D 

Sample Date 

Aug-91 
Aug-91 

Feb91 
Feb91 

Total Chlordane alumlnurn antimony arsenic barium ~~~ .-__ 
0.00 2690.00 ND 0.62 23 30 
0.00 4400.00 ND 0 62 35 70 .- __-~ 

ND 8t380.00 ND ND 55.60 .~ __ -~~ 
ND 9410.06 ND 0.91 66.90 

I 

i 

Note: Crganice Iin Iqy’kg. inorganics 1 I 

~erylllum cadmium calcium chromium cobalt copper Iron k?ad magnesium 
0.50 N% 423.00 7.30 0.70 4.70 7940.00 7.70 1450 00 
0.72 ND -’ 646.00 11.30 11 60 7.20 10600.00 8.60 4150.00 r__ - 

ND 
ND 

0.60 
0.46 

2.20 1260.06 45.90 6.90 19.00 16600.00 52.20 6650 00 
2.10 1560.00 36.90 -~9 90 23 20 1600000 6.10 6420 .OO 

ND 5440.00 12.90 40.40 52.30 208000.00 23.10 660.00 
ND 4460.00 11 20 33.60 4290 176000.00 17.10 397.00 .-~ 

I  I  I  I  

0 I 611.00 I 6.60 I 3.60 I 5.20 i 

1220.00 1.00 I 11.90 I 6.10 I 15200.00 11o2.oo11480.00 

0 1 357.00 1 7.20 1 7.90 1 5.70 1 6280.00 1 7.80 1 1410.00 
3 I 7.90 I 2.80 I 0.70 I 9500.00 I 12.50 I 1530.00- 

1 
I -~-~~ I ---------a ------I ----.-- 

0.60 0.50 1 5440.00 1 12.90 t 4040 1 52.30 \208000.001 23.10 I 660.00 

0.47 1 0.50 1 2020.00 1 6.30 1 1340 I 15.40 I 35600.00 I 16.30 1 653.00 
0.25 0.50 660.00 4.80 5.20 8.30 7520.00 24.00 1060.00 

0.27 0.50 829.00 1.10 5.30 7.40 9380.00 7.50 1070.00 
0.27 0.50 064.00 a.10 9.00 26.60 11600.00 16.60 2730.00 
0.37 0.50 1380.00 7.20 13 20 14.50 12600.00 25.70 1970.00 

- - - - -  

1 
I  ,  - - - - - - -  

0.27 0.50 1 481.00 1 7.00 1 4.80 1 11.50 i 7830.00 1 12.50 1 1660.00 
1 

0.39 1 0.50 6510.00 8.60 8.60 19.60 11660.00 47.90 2080.00 
0.: 33 I 0.50 1180.00 7.90 5.70 8.50 7320.00 11.50 2510.00 

0.50 1050.00 7.80 5.90 13.30 6120.00 22.10 1650.00 

-__ 
3.30 3.10 3000600 49.40 8960 52.30 205000.00 367.00 6650.00 

0.60 0.76 2371.04 12.67 1229 13.66 23363.21 40.51 2297.96 _- -- 
0.56 0.66 5563 60 11.66 1706 9.96 41491.97 72.02 1406.36 

-1 
-1 

OLF Sed ’ ‘I dl ballIf x s.?l25/99 



Table 1. Chemistry data for the Old Landfill: (a) Sediments. 

Duplicates Sample Date 
P 1 -SD-9 Aug-91 
Pl -SD-SD Aug-91 

manganese mercury nickel potassium salenium sodium vanadium zinc cyanide __- 
296.00 0.11 10.50 433.00 ND ND 14.50 20.50 4.10 .__-- 

--- __ 425.00 ND 32.50 749.00 ND ND 22.60 30.80 ND 

PI-SD-11 ~__ 
Pl-SD-1lD 

ieb91 

Feb-91 

--.--_ 
143.00 ND 17.co 1 %o.o, ND 79 20 27 60 52.70 ND ---- __- __ 
156.00 ND 14.30 2570.00 ND 155.00 31.00 55.50 ND 

I 1 -SD-7 Feb94 --.-~. - 
1 -SD-70 Feb94 

les 
B-3 Feb91 

Samp 
PI-SC 
Pl SD-3 
PI-SD-4 
Pl-SD-4 
Pl -SD-5 

P 1 -SD-5 
Pl-SD-6 

Aug-9 t 
Feb91 
Aq-91 
Feb91 

Aug-91 
Feb91 

3210.00 
2240.00 

264.00 c.02 

258.00 c.02 14.50 692.00 ND 50.70 10.30 22.90 ND 
360.00 c.02 8.10 555.00 ND 76.50 21.80 65.60 ND 

1320.00 c.02 18.60 939.oc ND ND 25.96 69.50 ND 
1630.00 c.02 li%O 457.OC ND ND 23.70 

1720.00 c.02 16.30 334.OC ND ND 22.00 29.00 ND 
682.00 c.02 28.80 499.oc ND Nn 25.50 IPl-SD-6 - - -  -  IAuc-91 1 1151.00 1 0.12 113.30 1 427.OC 1 ND I  1 ND I  1 - - . - -  13.30 I  151.40 . . . -  1 I  

Fe;91 
, , ~,~,.. 

+-ci9 9.40 796.oc ND 91 .oo 22.70 
..,D __- 

Pl -SD-7 252.00 30.40 N6- 
Pl SD-7 

..______~ 
Aug-91 182.00 a.02 13.30 992.oc ND ND 37.60 24.90 ND 

PI-So-a Feb91 229.00 0.02 6.70 549.00 ND ND 20.40 38.00 ND 
Pl-SD-8 Aug-91 174.00 a.1 i 10.30 432.00 ND ND 16.00 18.40 ND - 
Pl -SD-9 Feb91 284.00 0.02 6.90 641 .OO ND ND 15.00 23.30 ND 

IAua-91 
1 ----- I  ----- I  .-- 

1 425.00 1 0.11 1 32.50 1 749.00 I N-0 I 22.60 I 30.80 I 4.10 1 --__ 
156.00 __-- 

5600 .oo ____ 
3210.00 __-- 
1510.00 

2570.00 -.___ 
1930.00 __.__ 

ND 
NCI 

31 .oo ____ 
68.00 
26.10 
16 70 

ND 
ND 
ND 

-- 
1 -SD-l 7 Feb94 184.00 0.02 10.70 ND ND 5Ii2.00 14.80 33.8o ND --____~__-- .__-~ -_---. 
1 -SD-l 8 Feb94 357.00 0.02 16.10 ND ND ND 33.70 50.80 ND 
Freq 20’28 U28 28’29 19120 0120 10126 2W28 2W28 1120 

Min 156.00 0.02 6.90 334.00 50.70 10.30 11 40 4 10 
-2570.00 

I 1 

-~ ___ Max 56CKl.00 0.19 57.10 2820.00 68.00 186.00 4 10 
Mean 692.16 0.04 16.95. 896.16 721.42 21.40 43.55 4 10 
StDev 1153.22 0.04 11.6D 602.01 886.02 11.53 32.41 .- 

.~~ 
Note: Oqanics in u.fig; inorganic? 

OLF Sed-half dl Paye 7 bairlf x&/25/99 



Table 1. Chemistry data for the Old Landfill: (b) Surface Water. 

1. _ .- - I- - -.-- ~ 1 :--b+?k!??~! acetone bromodchloromethene sulfide chlorobenrene chloroform ;ggij.+$ Dupltcates Sample Date 1,2-dichlorosthene (total) 
Pl-SW-9 Aug-9t ND 
P1-SW-k Aug-91 ND 

..-..- .---. 
Pl-SW-5 1 Aug-91 -- 
Pl-SW-9 IFeb-91 

-._- .___ 
ND 5.00 

I ND I 5.00 I 

-L--- 
5.00 ND 77 -L1-- 

-__ 
10.30 ND 

5.00 ND 5.00 ND ND 
ND-- 

-____ -- 
5.00 5.00 15.90 ND 

27.00 ND 5.00 ND ND -__ 
5.00 ND 5.00 ND 1.W 

Data m ugR excepl TPHC ,ln mg/L 

OLF-SW ” dl P- 9 bainr +2/25/99 

thylbenzene methylene chloride zGjgy%g 

-__ ----~~-~ ---~.- 
5.00 ND 
5.00 ND I_---. 
5.00 ND __---~--~_- 

__- l.QQ -_-. ;; 
5.00 __--- __--- 
5.00 ND 

:r ---idi-- :r ---idi-- ___ ___I_ 
5.00 5.00 ---ND ---ND - ___.. -. ___.. 

i 

__- __- 
5.00 5.00 ND ND -_____ -_____ 
5.00 5.00 ND ND 

- 5.00 5.00 - ND ND I_- I_- 
5.00 5.00 -xD -xD 

- 5.00 5.00 ND ND - I__ I__ 
5.00 5.00 ND ND 
5.00 5.00 ND ND I_- I_- --.___ --.___ 
5.00 5.00 ND ND lll_ lll_ 

- 5.00 5.00 ND ND - I_I______--~- 
5.00 ND l_l_-~_-__---- 
5.00 ND ____-.-- 
5.00 ND ---__- 
5.00 ND 
5.00 ND _____..I_ .____-- 
5.00 ND __-__~~ 
5.00 ND ___~_._____ 
5.00 ND -_-~--.~ .- 
5.00 ND ____- -.-~- . _- --.-. ~..- 
5.00 ND 

- 

- 

- 



Table 1. Chemistry data for the Old Landfill: (b) Surface Water, 

Duplicates Sampk Date tetrachloroethene ____ .-.~ ~-~. toluene lrlchlororethene Ivinyl chloride ~~ 
PI-SW-9 Aug-9i ND ND ND ~ -___- -~~-. .~ 
Pl-SW-9D Aug-91 ND ND- ND ____- --~-______-~ ~~ ,~ .- -~ - 

ND 

ND ___~. .-- 

ophenol P-methylnaphtnalene P-methylphenol 
ND ND 
ND ND -____ 

T---- ND 5.00 2.00 
SW-9 ]Feb-94 I 

__ 
ND 1 N3 1 ND ND 5.00 2.00 

- 
l- 
1 -SW-9 Aug-94 ND ND ND ND 5.00 9.00 ND 5.00 
l-SW-10 &b-94 ND ND ND ND 5.00 ND ND 5.00 
1 -SW-l a Aug-94 ND ND ND ND 5.00 ND ND 5.00 -___ 
1 -SW-l 1 Aug-94 ND N3 ND ND 5.00 ND ND 5.00 
1 -SW-l 3 Feb-94 ND ND ND ND 5.00 ND ND 5.00 ___. -~~.- ~ _~. .__- 
l-SW-13 Aug-94 ND N3 ND ND 5.00 ND ND 5.00 ____--..-__ 
1 -SW-l 4 Aus ND N3 2.00 ND 5.00 ND ND 5.00 ~__ 
1 -SW-l 6 Feb-94 ND N3 7.00 ND 5.00 ND ND 5.00 .~___-..-.- .._._ ~___~~~~__--__ .~_____ ~ __- ~ 
!,KXI!6 Aug-94 ND N3 9.00 ND 5.00 ND ND 5.00 
l-SW-19 Aug-94 ~ -ND N3 ND ND 5.00 ND ND 5.00 
Freq l/29 II29 6129 _._._ __ o/29 -.- --~~~~ 4129 4129 -.- ~_--__- o/29 0129 
Min 1 no 1 00 1 00 1.00 2.00 --~ 
Max ..__ 1~.---11-- -.LZL---A---- -.---I------M --- .- ~- 
Mean 1 .oo 1.00 3.50 4.55 3.75 ._.. -.~-~--_____- 
StDev 3.15 1.15 3.50 

5.00 
5.00 
5.00 .__-___ 
5.00 
5.00 
5.00 -__ 
5.00 --- ___-. -.~~- 
5.00 

5.00 
5.00 
0129 
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Table 1. Chemistry data for the Old Landfill: (b) Surface Water. 

Date acenaphthene lacenaphthylene anthracene bis(2ethylhexyl)phthalate chrysene ldibenzofuran -_~ --- ~-~~ _ .-- 
ND ND ND ND 1 ND 1 ND 

IPl-SW4 lleb-91 
[Pl-SW4 ]Aug-91 5.00 5.00 1 5.00 1 5.00 1 5.00 1 5. 
Pl -SW6 

Pl-SW-6 
Pl-SWI 

Pl-SW-6 ____ 
PI-SW-7 
Pl-SW-7 
Pl-SW-8 
Pl-SW-6 

Feb-91 
Au -91 
Feb-9i 
Au -91 I:’ Feb-91 
Aug-91 
Feb-9i 
Aug-91 

11 -SW-7 ) 5.00 1 5.00 1 5.00 ) 5.00 _--..-. 
1 -SW-7 

i 
I 5.00 I 22.00 I 5.00 I 5.00 

L: -- -- 

,;:;g; ~::~:~ 5.00 5.00 5.00 

--__ 
Aug-91 

5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 I I 5.00 I 

Il%‘+‘-16 

I  

Data in ugRIexcept TPHC 

Sethylphthalate 
ND ~~~~ - -__ 
ND 

5.60 __~. 
5.DO -____ 
5.00 
5.30 -___~ 
5.00 
5.DO 

-r 
5.00 
5.00 - 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 _ 
5.00 
5.00 
5.00 
5.00 -~-~-~ 
5.00 
l/29 ~-.__--.-.- 
5.00 

430.00 
19.66 

luoranthene 
ND -_-~~--_ 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

5.00 
5.00 .__---~~~ 
5.00 
5.00 

-5.00 
__oo- 
7.00 __-~ 

5.00 
TO- 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

5.0066-- 
5.00 
5.00 __--- 
5.00 

5.00- 
5.00 
5.00 
5.00 

5.00- 
5.00 
5.00 
5.00 ._. .~ .- .~... 
5.00 
5.00 
o/29 

1 

-. 

ND 
ND 

Zrul I r; nn- I.“” U.“” 
5.00 5.00 
5.00 5.00 

E!E4iiz 
5.00 5.00 
5.00 5.00 
5.00 5.00 --- 
5.00 5.00 I.- --5.00 5.00 
5.00 5.00 
5.00 I 5.00 -- -___ 
5.00 5.00 

-5.00 ____- 5.00 

-5.00 5.00 
5.00 5.00 

5.00 5.00 
5.00 5.00 -__~~--- 
5.00 5.00 __- 
5.00 5.00 ___~~- 
5.00 -__-~ 5.00 
5.00 5.00 
5.00 5.00 
5.00 5.00 
5.00 5.00 
o/29 Of29 

I 

OLF-SV ’ dl P- IO 



Table 1. Chemistry data for the Old Landfill: (b) Surface Water. 

Duplicates Sample Date phenanthrene 

g 

Samples 1 

Pl-SW-3 ---.~ 
Pl-SW-3 5.00 ---_ .- 
Pl-SW-I 

i 

5.00 
Pl-SW-4 5.00 

Pl -SW-5 5.00 
ICSW-S 

.- 
5.00 

Pl-SW-6 5.00 
Pl-SW-6 5.00 
Pl-SW-7 ~- A-..- 
Pi-SW-7 tAuo-91 

5.00 -- ~~___ 
5.00 

Min 
Mai _~ 
Mean - 
StDev 

)henol 
-ND-~ 
ND 

ND- 

ND 

ND 
ND 

ND 
ND 

--.. 
5.00 
5.00 

5.00 .__ 
5.00 
5.00 
5.00 __.-. 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00~ 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
o/29 

Data m ug/L excepl TPHC 

OLF-SW half dl Page 11 bamf x1:2/25/99 

ayrene 4,4’-DDD 4,4’-DDE !q-G&g 1,4’-DDl 
ND- 
ND 

ND 
ND 

ND- 
ND 

ND 
ND 

andosulfan sulfate 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0129 

ND ND 
ND ND 

ND ND 
ND 0.31 

~.- .-- .~~~ -~ 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 - ~~- -~. 
ND 0.25 
ND 0.25 
ND 0.25 ~~..--___ -- 
ND 0.25 
ND 0.25 -~~~ _.__-_ 
ND 0.25 

1 

ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 

-ND 0.25 
ND 0.25 
ND 0.31 
ND 0.25 
ND 0.25 
ND 0.25 
ND 0.25 

0129 II29 
0.25 

NA 
NA 

ND 
ND 

NA 
-NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA _.~- 
NA -c_- 
NA 
NA __-.~~ ~~ 
NA ___-... 
NA __~._ ~~~ 
NA 
NA __~~ .-~~ 
ND 
ND 
ND 
ND 
ND 
ND _ ~~~ ._.~~ 
ND 
ND 
ND 
ND 
ND 
ND ~__-. 
ND _._~ - 

0113 

aluminum antimony arsenic yig$gpJ I 

- 

Barium 
50.10 
80.50 

120.00 
502.06 

29.30 
28.10 

Cl.50 
26.30 

--37.90- 
-41.90 

31.30 
108.00 
27.40 
24.20 
26.20 
30.40 
53.20 
51.20 

-36.80 
43.20 
36.70 
80.50 

502.00 
ioao.oa 

39.30 
433.00 
250.00 

254o.oa 
31.50 
41.80 
30.70 
29.80 
36.30 

251 .oo 
107.00 
187.00 
-30.00 
29/29 
24.20 

z40.00 
2’4.42 
497.84 



Table 1. Chemistry data for the Old Landfill: (b) Surface Water. 

Pl-SW-C Aug-91 
Pl-SW-6 Feb-91 
Pl -SW-6 Aug-91 
Pl-SW-7 Feb-gl- 
Pl -SW-7 Aug-9 1 
Pl -sw-8 Feb.91 

Pl-SW-6 Aug.91 ~-‘- 
PI-SW-S Feb-91. 
Pl -SW-9 Aug.91 
PI-SW-11 Feb-91 
PI-SW-11 Aug.91 
1 -SW-7 Feb-94 ~_ -~ 
1 -SW-7 Aug-94 
1 -SW-6 Feb-94 -__ 
1 -SW-6 Aug-94 

l-SW-10 Feb-94 
l-SW-10 Aug-94 

l-SW-11 Aug-94 

l-SW-13 Feb-94 
l-SW-13 Aug-94 ___- 
l-SW-14 Aug-94 
i:sW-16 

__- 
Feb-94 

l-SW-16 Aug-94 
1 -SW-l 9 Aug-94 

~ .~ _. -- -~-~~-~ 
Data in ugR except TPHC 

OLF-S\“’ ’ dl Pr 12 balnf +2125/99 

eryllium 
ND -- 
ND 

- 550 
2.50 - 
2.50 --- 
2.50 __- 
2.50 -__ 
2.50 -__. 
2.50 

2.50 -__- 
2.59 .-___ 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
7.60 
0.16 
1.60 
2.00 

40.50 
2.59 
0.20 

2.50 ___.-- 
2.50 
2.50 ~~_ -~ 
0.57 
0.49 
1.30 
2.50 
9129 
0.16 

40.50 
3.60 
7.21 

:admium calcium chromium cobalt m 

2.50 2.50 162W.W 162W.W 5.00 5.00 ND 
2.50 2.50 22300.00 22300.00 5.00 5.00 ND 
2.50 2.50 570w.w 57OW.W 5.00 5.00 ND 
2.50 ___--- 2.50 ___--- 63600.00 63600.00 5.00 5.00 31.40 
2.50 2.50 57lW.W 571W.W 5.00 5.00 ND 
2.50 2.50 590w.w 5sow.w 5.00 5.00 11.50 
2.50 2.50 35200.00 __ 35200.00 5.00 5.00 ND -------. -------. 
2.59 2.59 36300.00 36300.00 5.00 5.00 13.70 -~-. .___-_~ -~_ ._____~~__ _ 
2.50 2.50 25600.00 25600.00 10.30 10.30 ND 
2.50 2.50 26900.00 26900.00 5.00 5.00 9.10 
2.50 2.50 27300.00 27300.00 5.00 5.00 ND 
2.50 2.50 3ilooo.w 36000.00 5.00 ~- 5.00 ~- 13.20 
2.50 2.50 267W.W 267W.W 5.00 5.00 ND 
2.50 2.50 34900.00 34900.00 5.00 5.00 15.20 

25.40 25.40 561W.W 56100.00 62.20 62.20 169.W 
2.50 2.50 156W.W 156W.W 261.00 261.00 363.k 
2.50 2.50 717w.w 717w.w 5.00 5.00 3.10 
2.50 2.50 635W.W.-: ~~_ 635W.W 39 10 39.10 12o.w 
2.50 2.50 46300.00 46300.00 25.00 25.00 71.20 

21.10 21.10 133W.W 532.00 133W.W 532.00 749.00 
2.50 2.50 260W.W 260W.W 5.00 5.00 ND 

ND 
ND 
ND 

31.40 
ND 

11.50 
ND 

13.70 ~-- _ 
ND 

9.10 
-ND 

13.20 
ND 

15.20 
169.W 
363.k 

3.10 
12o.w 
71.20 

749.00 ---.- 
ND 

:“pp 
ND 

1 1 .oo -__ 

25.10 
115.00 .-- 

--. 
2.70 
3.80 -- 

ND _ _ ~~. 
ND - .-~ .~ 

-i2.50 
ii.50 _... 
12.50 
5.10 

12.50 
12.50 -.~-~ - 
12.50 
12.50 
12.50 
12.50 

--12.50 

12.50 
12.50 _~~ 
11.00 

li5.W 
216.00 

3.60 
116.00 
62.50 

950.00 
12.50 __ 
4.90 -- 
12.50 
12.50 
12.50 
29.60 ~~~_- 
26.60 ~_ ._-- 

114.00 ~ ---- 
12.50 ~~--- 
12/29 
3.80 

-950.00 
65.14 

177.03 

127.00 .’ 3.80 11700.DO 8.60 
394 .oo 2.40 10300.30 23.60 

37.70 0.50 5830.00 6.00 
315.00 3.60 788b.00 39.70 

306o.w 2.90 11600.00 784.00 -~ 
464W.W 26.10 144oo.DO 2690.00 ~-. -~-..--_ 

361 .QO 0.50 12400.00 300.00 - 
652.00 4.30 1270.00 96.20 
269.00 1.10 11500.w 56.40 -- --.-.-- -~-~- 
877.00 1.80 12600.W 56.10 

3650.00 9.60 107W.DO 86.90 
13oo.w 1.60 12100.DO 173.00 

69.80 0.50 llloo.w 36.40 
-~!27000 6.00 12900.DO 60.10 

169.00 1.10 10700.00 23.80 
573600 14.50 144w.w 360.00 

168000.w 111.00 345oo.Do 2960.00 
4iSOOO.W 656.03 _529W.W 5800.00 
Tl9Oa.W 0.50 17900.00 2950.00 
709WQ.W 4.90 164W.00 4930.00 
239000.W 66.40 15600.00 5260.00 -~- ~--- --.- _.~_. 
633000.W 1360.00 1210W.W 15600.00 ___- -~ 

94.60 0.50 9740.00 35.70 ----~.-. 
3490 00 6.50 -iiiieo.oo- 163.00 __- 
127.00 1.20 117w.00 6.50 
67.10 0.50 9240.00 32.30 . ..-__..- 

394.00 3.60 11700.00 m- 
53600.00 42.40 26200.00 2840.00 
4880 00 16.00 159OO.DO 86.00 

143W.W 32.20 21ooo.Do 1010.00 
134000 3.60 7960.00 66.60 -__-~ .-- __ -~- .- ~ _ 

29m 24129 29129 29429 
37.70 0.50 1270.00 6.00 ---- ~- ..- ~~ .~--.~~. _ 

8330011.00 1360.00 121000.00 15600.00 
88425.97 82.27 18300.00 1605.94 

212363.12 274.17 2 1957.92 3212.25 

mercury 
ND - 

0.24 

ND 
ND- 

ND 
ND 

ND 
ND 

a.10 
0.10 
a.iO 
a.10 
a.10 --- 
0.10 
a.10 -__ 
a.10 
a.10 
a.10 
a.10 
a.20 
0.10 .-. 
a.24 
0.10 
a81 
0.10 
a.10 
0.28 
0.10 __- 
a.10 -~ 
0.10 
0.10 
a.10 
al0 
0.10 
a26 
0.10 
0.10 
Y29 
a.10 
0.81 
0.15 
0.14 

nickel 
ND 

22.20 

ND~ 
ND 

~iOi0 
20.m 
20.00 
2o.al 
20.03 
20.00 
-50.03 
2o.co 
20.00 
20.03 
20.00 
20.00 
2o.al 
22.20 
78.10 

277.K 
20.00 

119.oc 
66.80 

614.OC 
20.00 --- 
5.50 

20.00 
20.00 
20.00 
26.60 
13.60 

26.1D 
20.03 
1 o/29 
5.50 

614.OC 
56.24 

119.oc 

potassium selenium silver si&pj@ 

2170.00 5.00 5.00 
1490.00 5.00 5.00 __-._ 
3300.00 5.00 5.00 
6560.00 5.00 5.00 

14100.00 5.00 5.00 
2770.00 5.00 5.00 ~---. 
2500.00 5.00 5.00 
4670.00 5.00 5.00 

60300.00 22.40 5.00 
ND 5.00 5.00 

3410.00 ~ --- 5.00 5.00 
251o.ocl 5.00 5.00 __-__ 

ND 5.00 5.00 
2300.00 5.00 5.00 __.- 

.2310.0!- E. 5.00 .~__ 
2590.00 5.00 5.00 
4490.00 2.00 3.40 
2730.00 5.00 5.00 

_____~__x!E ~~ _... 27129 l/29 
1230.00 2.00 3.40 

603OO.CO 22.40 3.40 .._.~~__. --. 
5415.93 5.56 4.94 

11275.c7 3.30 ~_--~- ~~_-~~ ~. -. 



Table 1. Chemistry data for the Old Landfill: (b) Surface Water. 

Samples Samples ~--__ -.___---- ~--__ -.___---- 
Pl-SW-3 Pl-SW-3 Feb-91 Feb-91 9910.00 hcl 9910.00 hD -.- --._ -.- --._ 
Pl-SW-3 Pl-SW-3 Aug-91 Aug-91 11200.00 hD 112W.W hD --- --- 
Pl-SW-4 Pl-SW-4 Feb-91 Feb-91 17500.00 hD 175W.W hD 
Pl-SW-4 Pl-SW-4 Aug-91 Aug-91 185oo.cKl 2&90 185w.w 2&90 
Pl-SW-E Pl-SW-E Feb-91 Feb-91 21600.00 hD 21600.00 hD 
PI-SW-5 PI-SW-5 Aug-91 Aug-91 221w.w 1300 221w.w law 
Pl-SWb --____ - Pl-SWb --____ - Feb-91 Feb-91 20890.00 hD 208W.W hD 
Pl-SW6 Pl-SW6 Aug-91 Aug-91 22500.00 1 r.oc- 22500.00 1 to- 
Pl-SW-7 Pl-SW-7 Feb-91 Feb-91 15000.00 hD 150W.W hD 
Pl-SW-7 Pl-SW-7 Aug-91 Aug-91 15400.00 9.50 154w.w 9.50 ..--..--__ ..--..--__ 
PI-SW-8 PI-SW-8 Feb-91 Feb-91 15800.00 hD 158W.W hD 
PI-SW-8 PI-SW-8 Aug-91 Aug-91 15500.w 1280 155w.w 1280 _- -- _- -- 
Pl-SW-8 Pl-SW-8 Feb-91 Feb-91 15600.00 hD 156W.W hD --___ -.. - -~ ~-~~-.~ --___ -.. - -~ ~-~~-.~ 
Pl-SW-8 Pl-SW-8 Aug-91 Aug-91 21500.00 14.10 215W.W 14.10 
PI-SW-11 Feb-91 PI-SW-11 Feb-91 21200.09 07.50 212w.w 07.50 
Pl-SW-11 Aug-91 Pl-SW-11 Aug-91 23400.00 322.00 23400.00 322.00 _ -__~ ..- .-~ _ -__~ ..- .-~ 
1 -SW-7 1 -SW-7 

Feb-g4~~~~-~-~-. Feb-g4~~~~-~-~-. 
193W.W hD 193W.W hD 

L . . -  

l-SW-7 Aug-94 191w.w 41.70 
1 -SW4 Feb-94 122w.w 71.80 
1 -SW-8 Aug-94 250W.W 1130.00 
l-SW-10 Feb-94 140W.W hD 
l-SW-10 Aug-94 187W.W 9.00 
l-SW-11 Aug-94 202W.W h’D 
l-SW-13 Feb-94 133W.W ND 
1 -SW-l 3 Aug-94 153W.W ND -- 
l-SW-14 Aug-94 24500.00 26.70 
l-SW-16 Feb-94 23400.00 13.70 
l-SW-16 Aug-94 281W.W 25.50 - -- ..-. 
1 -SW-l 9 Aug-94 155W.W ND 
Freq 29/29 1529 
Min 9910.00 9.00 
Max 28100.00 1130.00 
Mean 18521.03 121.15 
smev 4461.66 290.10 

Data in~@iL except TPHC 
I 

inc 
10.011 
46.50 

ND 
ND 

24.90 
30.40 

4.10 
5.80 
10.00 --- 
80.40 
9.00 
7.50 

15.70 -- 
7.60 

10.00 
20.00 
13.80 
11.50 
11.50 
48.50 

477.00 
I57O.Oc 

lO.OD 
10 .OD 
98.70 

298O.OC 
3.90 

158.00 
24.90 
4.10 

30.40 
140.00 
26.50 
97.10 
85.50 
25123 
3.90 

298O.OC 
205.16 
610.L2 
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Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

Sample Sample Date toluene P-methylnaphthalene acenaphthene anthracene benzo(e)anthracene benzo(a)pyrene benza(b)fluoranthene benzo(ghi)perylene 
Duplicates - I_- 

i’2-SD-8 
-----__- --~-.I____________I -~~___ 

Feb91 ND ND ND ND ND ND ND ND .__.-- __..-I_ -_~ 
P2-SD-BD Feb91 0.50 ND ND ..I___. ND ND ND ____-- ND ND -- - 

lP2-SD-5 IF&91 ND 1 165.00 16500 I 165.00 I 165 00 IS5.00 I 165.00 165.00 I -__ -____ 
165.00 165.00 __- 

I ifis no lfiS00 

1 165.00 [ 165.00 ( 165.00 
[ 165.00 1 lfifi~~ 1 16500 

I 70.00 I 140.00 I 37.00 
165.00 

165.00 1 165.00 165.00 
1 16Scm I lti5fm I 165 00 

I  
. - - .__ I  . - - .__ I  

. - - . - -  
32.00 I 40.00 165.00 

I l/l0 I l/IO I 2llO 2flO I 1110 

I  1 I 
Note: Organics (in ugkg; inorgsnics--(in mg.kg 1 
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Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

Sample Sample Date 
Dupllcatea 

benzofk)fluoranthene bis(2+h*/lhexyl)phthalate ~butylbenzylphthalale lchrysene Idi-n-butylphthalate /dibenz(ah)anthracene jdiethylphthalate 

I I 
I I I 

I 
PZ-SD-8 ___- 
P2-SD-8D 

Feb91 
Feb91 

I 
ND ND ND ND PID FJD ND 
ND ND ND ND ND NO ND 

=7zzF=%“z~: / 165.00 
165.00 

165 nn 

IVI.“” IUC).“” ,“d.“Y I “J.“” IW.“” l”JW 

51.00 165.00 165.00 37.00 165.00 165.00 

I - 2-w-3 2-SD-5 -- - I. 1 I Feb94 Feb94 -- -. I I 165.00 16500 --.-- L I 165 50.00 40.00 nn Ifs lS5.00 165.00 no 130.00 IliSfUl 165.00 165.00 40.00 165.00 165.00 16500 22.00 
165.00 165.00 165.00 
165 nn ifis nn ifxnn jFeb94 

1 Feb94 
I 

.-_.__ .--.-- . --.-- 
I 

1 
165.00 165 00 165.00 1 165.00 j -_,-_ 
165.00 1,n nn I rrn N-l I A’)llA I ,cc M 

I l/In 

.-- -_ .--,-- . .Y_Y” . I”.“” -VS.“” I”.J.W I 165.00 165.00 

., .” 400 l/l0 2llO 2’10 : 0110 1110 

40.00 40.00 110.00 42.00 37.00 22.00 

165.00 165.00 165.00 165.00 165.00 I 165.00 

152.50 124.10 159.50 149.20 139.70 I 150.70 
55.92 39.24 53 34 

I I 
Nole: Organ& lin ug&g; inorganics 1 

I I I I 

FTA set’ ’ dl P? 15 



Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

Sample 
Duplicates 

Sample Date fluoranthene indeno(l,2,3-cd)pyrene naphthalene phenanthrene pyrene 4,4’-DDD 4.4-DDE 4.4’~DDT alphachlordane endosulfan sulfate 

P2-SD-6 Feb91 
P2-SD-8D Feb91 

.~ 
NO ND k&D - ND ND 6.60 10.00 17.00 NO ND - ..___-- 
ND FiD ND ND ND 7 10 6.60 13.00 ND ND - 

rno cn c IC,.h (11 I 1CZr-m I ifir; nn IfiE;f-ul I lfi5f-m I IFA no I 2.00 2.40 9.00 0.05 
5 40 6.10 1.65 1 0.65 %--i 

_. “ ”  .  _ . “ ”  “ . “ ”  
I  

1.65 1 0.50 ) 0.05 1 ___-____ 
i6S 1 11.00 t 0.65 I 

I-Z-SY-J ,r.sw-~l , “ .A ” ”  .  “ “ . “ ”  . “ “ , “ ”  , “ “ . “ ”  . “ ”  - -  

__- 

P2-SD-5 ]Aug-91 165.00 165.00 165.00 165.00 -- 
Pz-SDS Feb91 165.00 16500 165.00 165.00 
R-SD-8 Aug-91 165 00 165.06 165.00 iS5.00. 

____-__ 
-__- 

s-SD-1 Feb94 26.00 165.00 165.00 165 00 
2-SD-2 Feb94 340.00 72.00 1% oo 260.00 240.00 -T -- 
2-SD-3 Feb94 165.00 165.00 165.00 165.00 165.00 1165 __-- _..~- , 
2-SD-5 Feb94 16% 16500 165.00 

rizzi- 
165.00 165.00 --- 1.65 9.00 ND 

Isr _------ 1.65 ---- .-~ 0 65 
2-SD-9 Feb94 16500 16500 165.00 -.- 1.65 6.90 22.nn n R5 --NY 
2-SD-IO Feb94 84.00 16500 165.00 64.00 56.00 9.73 13.00 49.“” , “.“” I 
Freq WlO 1110 oiio 2flO 310 6/13 600 g/10 1 O/IO o/10 
Min 20.00 72LKl 64.00 29.00 
Max 540.00 16500 260.00 240.00 __- 
Mean 160.70 15570 164.40 146.00 4.08 ) 4.95 1 14.69 
StDev 70.72 46 21 60.66 3.16 ( 4.02 1 13.23 

1 I I 

FTA sed-half dt Page 16 bamf xts2/25/99 



Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

‘Sample 
Duplicates 

Sample Date endrfn aldehyde endtin heptachlor epoxide TFHC @g/kg) Total PAH Total DO1 lnorganics (m&kg) aluminum arsenic barium beryllium cadmium 

P2-SD-6 ‘Feb91 ND ND ND ND 0.00 0.00 2900.00 0.65 23.80 ND 1.33 
P2-SD-60 Feb91 ND ND ND ND 0.00 O.OD 2890.00 1.00 50.20 ND ND 

I P2-SD-5 P2-so-5 
1 
IFeb91 (Aua-91 ND ND ND ND ND ND 11.00 ND 0.00 0.00 14.2D 11.5D 1380.00 1470.00 1 0.62 0.67 10.70 16.00 0.50 0.50 0.53 0.53 

=I ND 
T  

&~I”” 

!-SD-l 
“Yy - .  

Feb94 
Feb94 
FPh9A . “I - . 

1 F&-94 

I  

. . I  . . 1  

ND ND - 

I ND ND I ----- I -------I -. 
ND ND rG I 43.00 I O.WI 11. 

I  
. -  

-- 
ND ---t-s- L 

ND 1 

ND 0.00 35.8D 2900.00 1 .OQ 50.20 0.50 1.35 
29.00 0.00 9.30 1050.00 0.62 12.60 0.50 0.53 
70.00 57.w 24.50 2170.00 0.62 15.30 0.22 0.511 
88.W 1535.00 8.50 3710.00 0.82 30.30 0.38 0.50 

I 
-- 

iii 1740.00 0.83 27.20 0.24 0.50 
NA I 0.001 9.00 NA NA NA NA NP 

- -- - 

2-SD-9 
P-SD-10 

Freq 
Min 
Max 
Mean 
StDW 

_- _ 

‘Feb94 
Feb94 

1 

ND ND ND NA 0.00 28.90’~ NA HA NA ] NP 
ND ND ND NA 318.00 71.70 NA NA NA NA NP 

O/l0 o/10 o/1(3 5l-7 7i7 ‘7i7 7l7 w l/7 
11.00 0.00 8.50 1050 .OO 0.62 10.70 0.22 0.50 
88.00 1535.00 840.00 3710.00 1 .oo 50.20 0.50 1.30 
48.20 173.64 96.78 2060.00 0.74 23.19 0.41 0.61 
30.98 461.41 247.22 946.33 0.15 14.01 0.13 

Note: Organ& in ugkg; inorganics 

FTA sed dl P? ‘7 



Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

Sample Sample Date calcium chromium cobalt coppar iron lead magnesium manganese mercury nickel potassium selenium silver sodium vanadium zinc 
Duplicates 1 
P2-SD-8 Feb91 

.-~ 
843.CO 530 200 3 70 697flrlil fi RI-I 937 nn 73s nn Nn 

~_- .---- 
7 20 39fi nn Nn Nrl I hlrl 7Arl I’)wl 

P2-SD-8D 
1 

Feb91 -~-__ 863 CCI 
---.-- ..I , ,V” LLY.U” >.Y I.” ,.Y I .-a” dC.4” 9.10 9220.00 35.50 -719.00 

ND 2.80 290.00 ND ND 
tiD .-_ .-..-. 

9.80 27.30 

P2-SD-5 
P2-SD-5 
PZ-SD-8 

2-SD-2 
2-SD-3 
2-SD-5 
2-SD-9 
2-SD-10 

Feb91 
-- 

346.W 6.06 170.00 0.02 14.80 173.00 ND 1.00 ND 5.50 20.50 

Aug91 522.C0 7.10 402.00 0.02 18.80 318.00 ND 1.00 40.00 a.70 27.50 
Feb91 863.CO 9.10 

__-.-_______ 
719.00 0 02 7.30 290.00 ND 1.00 ND 9.86 32.30 

- I 7113 305.00 189.00 0.02 4.80 254.00 ND 0186 ND 4.40 14.80 

+ 813.Co 
~. _-.~- 1000.00 223.00 0102 8.00 ND ND 1.00 700.00 9.00 38.OCf __- -- 

Feb94 
_--.. 

6.30 5.80 8.80 6980 12.50 1110.00 286.00 0.02 9.70 1380.00-m ND 1.00 ND 13.20 42.20 
Feb94 37o.w 4IiO 11.&I 5.30 5890 0.50 893.00 386.00 0.02 8.4i- 1210.00 ND 1.00 ND 9.10 33.90 
Feb94 NA NA NA NA NA NA NA NA NA NA NA tiA NA NA NA NA 
Feb94 NA NA 

-~~-- 
NA NA NA NA NA NA NA NA NA NA NA NA NA NT __._~ -.- 

I Feb94 NA I NA I tire tiA I- NA I NA I NA I tiA I f&i I NA 1 NA 1 NA 1 NA NA NA N1, -. 
I 

. . . . . . . . , . . . . .., 

I I 7l-7 I 7l7 I C” I 7” I 7t7 I-7/71 7” I I nn I7nl cl-7 I ,-a” I ,,-/I -n I 

t .---- StDev I  

I  -- .-‘-. I  “--1 

1.71 f 362 1 281 1 8491 41 110761 
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Table 2. Chemistry data for the Fire Training Area: (a) Sediments. 

Note: Otganics lin ugkg; inorganici 
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Table 2. Chemistry data for the Fire Training Area: (b) Surface Water. 
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Table 2. Chemistry data for the Fire Training Area: (b) Surface Water. 

Sample __-. 
PZ-SW4 --. 
P2-SW-6D 

Sample Date 
F&-91 

Feb91 

chromium cobalt copper Iron lead 
hD -i%j ND 667.00 -5 40 

magnesium manganese mercury nickel potassium sodium vanadi zinc 
5190.00 57.80 ND ND 924.00 8590.00 ND 14.20 __- -. 

hD NO ND 247.00 2 10 5120.00 26.40 ND ND 1093.00 8650.00 ND 14.40 

--tFebSl 21.40 
g.oo 

bsw-1 
2-SW-l I-- 2-SW-4 
Z-SW-4 

1 Aug-94 

-- 
1 3.50 1 NO 1 12.50 1 67 j-D.50 I I 1 5100 I 13.80 1 0.10 6.40 
1 1 1 1 

1 1 
5.x) NO 12.50 207 I 2.90 I 6320 I 30.00 I 0.10 120.00 I I 9200 I ND 

F&94 5.,30 ND 12.50 467 
Aug-94 8.00 4.80 20.00 10600 

402 402 412 12/12 
3.50 4.80 4 40 87 I 122.00 

679.00 
12/12 
9 00 

ND __-. 
15.10 
4112 -~ 

1510 I Fw 
Min Max 8090 127.00 435.00 1460000 438.00 67000 7080.00 OS5 39.40 6190 -.- 14600 .-.- 533.00 .-.._ 379.00 _.-_ 

Mean 1225 50.08 47.93 127865 58.08 11385 1097.67 0.17 19.65 2411 8183 151.20 9963 
StDev 2161 54.38 121.94 419701 l(1.19 17765 2133.11 0 17 8.20 1911 2697 254.61 138.37 

INnIn. All dab in excenl TPHC I I I I I I I I I I I I I 

FTA waV 311 dl PP- 31 bainf +?/25/99 



Table 2. Chemistry data for the Fire Training Area: (c) Soil, 

FTA - soil Page 22 bainf,xls2/i5/99 





Table 3. Comparison of maximum concentrations with EPA Region Ill BTAG screening levels : Old Landfill. 
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Table 3. Comparison of maximum concentrations with EPA Region III BTAG screening levels : Old Landfill 

Magnesium 6650 20 20 NB 
Mangamee 5600 26 20 460 
Mercurf 0.19 4 28 0.15 
Nickel 57.1 26 28 20.9 
Pofasium 2570 19 28 NE 
Selenium ND ia NB 
Silver NA 1 .o 
Sodium 2620 10 :a NB 
Vanadium 68 28 28 NB 
Zinc 186 28 28 150 

NEI I 121DOO 29 29 82000 B’ 1.5 
c 121 15600 29 29 14500 x - fauna 1.1 

x - fauna 1.4 0.81 5 29 0.012 x - fauna 68 
x - tauna 2.1 614 10 29 160 x - fauna 3.6 

NB I 6cOOO 27 29 53000 e* 1.1 
NB 22.4 2 29 5.0 x. fauna 4.5 

x - fauna 3.4 1 29 0.0001 x - fauna 34000 
NB 28100 29 29 680000 e’ 0.04 
NB 1130 151 29 10000 x _ fauna 0.1 

x - fauna 2.0 2980 251 29 110 x- fauna 27 

NB = No benchmark ------ 
NA = Not analyzed --.__. -.- I_____- 
ND = No\ detecled --___- .--- I_--._____I 
a = Long et al. 1995 (ER-L) __-- 
b = Long and Margin 1990 (E&L) _ 
c = Persuad et al. 1992 (LEL) 
d = UimChronic Criteria) _ 

~-__-. - 
__II_ -- --~I____-- 

e = Suler and Mabtcy 1994 (SCW) .II_. - - 
8’ = Suler and Mabrey 1994 (LCV) 

x - fauna = Region HI STAG Screening Level 
for fawwesl of flora and fauna chosen) 
x - flora I R%&r IIIBTAG Saeening Level 

I_-__ - . -I___- 

for flora (lowest of f’ora and fauna chosen) 
&f&= micrograms per liter (ppb) 
ug/kg%inograrns per kilogram (ppb) 

____ I__ ~-~-__ -c_ --__-~ ----- .-.-- 
- 

mg/L = mrlligrams per liter (ppm) ~- --__.. 
HO = Hazard Quofiinl = maximum 
concentration divided by benchmark 

_____ -_I_ 

Old LzW br, ‘52125199 



Table 4. Comparison of maximum concentrations with EPA Region III BTAG screening levels: Fire Training Area. 
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Table 4. Comparison of maximum concentrations with EPA Region III BTAG screening levels: Fire Training Area. 
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Table 4. Comparison of maximum concentrations with EPA Region III BTAG screening levels: Fire Training Area, 

1OOlKfauna 7 . 

tdx - fauna l---l 
100 x - launa 

NB NB 
NB NB 

Acetone I- Carbon-de 
I Oluene -__-- 
PeslicidewPCB 
4 4’DDD --L- 
4,4,-DDE 
4.4’-DDT 
Metals 
Aluminum 
Antimony 
Arsenic (Mat) 
i3arium 
Beryllium 
Cadmlum x - nora . -.- _ 2.3 

Calcium NB N3 ~- .___-__..-.-~ 
Chromium (lolal) 0.0075 x - fauna ____~_ _____.__.-.-__--_ ---~. 
Coball 100 x - flora - 
Copper 15 i - flora 

Qyanide 0.005 x - fauna 

bon 12 x - tauna - 

I Iuux-rauna 

--.~ ___~ ~~- ~__~. 
1 4 100 x - fauna 0.04 --__- .-- -~ -__ 
3 4 100 x - fauna 0.4 .~- 
3 4 103 x _ fauna 04 

1 x - low 
-- 0.48 x - tora __-~ 

328 x . lora - 
443 x - fauna 
0.02 x - lora 

_̂ 
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Table 4. Comparison of maximum concentrations with EPA Region III BTAG screening levels: Fire Training Area. 

Criteria) 
e = SUM and Mabrey 1994 (SCV) 
e* = Suler and Mabrey 1994 (LCVj 
x - fauna = Region III BTAO Screening 

(Level for fauna (lowest of fbra and ( I I I I I 
fauna chosen) 
x - flora = Region III ETA0 Screening 
Level for fbra (bweslof fbra and 
fauna chxen) 
ug/kg=mcrograms per kilogram (ppb) 
ugA = ticrograrns per lifer (ppb) 
mgR = milligrams per liter (ppm) .--- 
HQ = Hazard Quolierl (=maximum 
concentration divided by benchmark) 

I Cl+--t---l 

Fire Trair’- - Area 



Table 5 Conservcltive food chain screening analysis for the Old Landfill: KIngfisher 

FWW m . . , ” “” PAHS 

2-melh~hlhalen 0 25 1 02 00004 006 
-_____---. 

0000 0012 L-- 01 100 0 001 10 001 

Acenaphltene 0090 1 01 ocaJ2 0 06 0001 0012 1 ;;; 0 05 100 oows 10 0 005 

Accn&lhylen 75 t 75 001 0 06 OWO 0012 1 a 85 

An(hraoem 

40 100 0 04 

135 1 135 002 006 0000 0012 1 a a5 

-__ 

FlW.?leM -65 1 65 001 0 

-- 

0 65 1 06 0001 0 06 ---- oooo 0012 L_ a 65 05 100 60 1 599 01 .-+5--l ‘0’0 
I 

-!?0!2-l--‘Ll~Ll-.- 

06 1 owo 1 0012 1 1 1 865 1 

73 I”0 ii -]+I .-3191w ~--_-____ 

I. 

0;$ 

24 1 23 5 0 04 1251 100 , 011 10 1 

27 

l.ZJ 

1 270 
37 1 36 9 

I- Benzolo.hOcwv~ne 1 18 I 1 I 1801 0031 006 [ oooo 1 0012 1 1 1 --- 885 1 961 100 

w I 0000 I 0012 I 1 I 885 I 931 Ioc 1 I 

03 10 3.i 

07 10 1.0 __-. 
_ __ 23 6 loo 02 10 2.4 P,, -‘~ ~‘~ I- ’ 

___ _-_ _ _ _ _ _ _ _ --- - 
44 5 [ 1 1 44 4 011 006 0005 0012 1 865 I 

Olher Semivdatiles I I I 
Carbon dlruillde 0005 Ill 00 OowOl[ 006 0 290 0012 1 

“- nn.7 , 
a a5 003 NA Pi A 

a 85 0 03 NA NA 
n Tar. ,n MA hi.3 

0 055 1 01 000009 Offi 

33 1 33 001 ow I--- I-.C yvI I,?, 

065 1 06 0001 006 0 430 0012 1 a a5 0 39 NA NA 
0000 1 00 OOWO 006 0 027 0012 1 a 05 ow3 NA NA 
0 09 1 01 oOQo2 006 0 026 ooi2 1 

I 

OOW 1 00 OWOO 006 0 111 -r,nt.T ,- 
a 85 01 NA NA 

m-T , yylc , , , 885 00 NA NA 

I 

a1 1 
L I 

0012 1 a 85 01 4 001 I 25 005 
OORI 

- ~___.- 
0017 1 “1 *  

rayc 29 





Table 6. Conservative food &am screening analysis for the Old LandfN Raccoon. 

Vdmlila I I 
AC.90~ 0 185 1 017 0017 --.x5- 0 027 0025 1 05 ( 0 05 NA NA i 

Elhy$enzene 
.__- 

009 1 0 082 0008 05 0 026 0025 I- 05 002 XT- NA [ 

XyleneS 0 I 000 OW 05 0 124 0 025 I 05 00 NA 

OtJpNG&G~ 

NA ) 

.__.__ ---- 
4.4’.ODD 0 11 J-L ___-o !O 001 05 0001 0 025 I a.5 003 1 25 0 32 0 125 02 

~__- ~___--~ 
4,4*-DDE 01 1 0 09 001 05 0 ooQ3 0 025 1 05 0 03 125 - 0 32 cl 125 02 

4 C-DOT 0 22 1 0 20 0 02 05 0 0008 0025 1 05 006 i 25 0 34 0 125 04 
_I---. 
Aldrm 0 00125 -1 0001 0 0001 05 1 0000 0 025 1 05 OMX) NA NA 

-5Ti--- 7 
__..__-. 

0 13 001 05 t oooo 0025 1 05 ___-___ 0 04 I aa 0 32 0 taa 02 ---__- 
gamma-chlordane 021 1 0 19 0 02 05 i Do00 0 025 1 05 005 108 _ 053 0 188 03 -.- -__~ ___- 
Methoxychbr NA 1 0 0 05 0OiX.13 0025 1 05 0 000004 NA NA 
-- 

Metds 

r\lp4num 4640 1 4365 455 05 399 0 025 1 05 12150 55 22 55 221 

i 
- -----. - 

Ant1mClCl 90 a __ ,“$ 05 0 059 ---. _1 0025 8 a5 39 6 NA NA 
--~. .-__. .~_I_ __ -__~--- 

f3wyHlUrn 17 1 15 05 004, 0 025 1 05 
.-~.-Nn .~ NA .~ 

04 

Csdmwm _Is_~1..~~‘4_015.-05--e-~~ 0 025 0 025 1 05 04 75 01 0 75 05 
___-.I _- 

Chromwm (b%sl) 20 7 1 22 23 05 0 532 0025 1 .-05 62 17 3.6 0 17 36 
__.-.___~-___.- .- __- 

C&W 262 1 24 25 05 0 709 0025 1 05 65 10 07 1 6.5 

Cyan!& 1 ___ !?E-~5-,Poo.- 2 0% 1 NA NA -. FL*2 9~1 __--__- 

ion 
_-I4 1 

104000 1 94224 9776 05 633 0 025 1 05 26010 NA NA 

v 
._-__- 

Lead I 175 1% 05 --rz- 0 025 1 05 48 15 7 oi5 3% 
.___- 

Magneswm - 3325 1 3012 313 05 121 0 025 1 05 633 NA ..A _.~___~__ __~.~-.- -- 
2600 .L ____. 2537 263 05 156 0 025 1 05 700 .A 54 2.-- 539 

1 009 ---7- OOOOB 0009 0 025 1 05 002 01 

0:: 

2.4 

Nickel 286 1 26 27 05 0614 0025 ’ 1 71 625 -2 _-- L.y--- 

POlaSSI”Wl -1285.1- ,164 1206 05 60 3 -1 1 05 322 0 GA 

.i; 

-___~ I___~-__- - 
-_~-- 
S&mum 0 1 0 000 05 0 022 0025 1 05 00 NA NA ~-- 

SJVW --.-_-!!!L-- .L 0 ____ ---lG--dG$- 0 003 0 025 1 0 00004 NA NA 

Sodium 1410 AL ~- 1277 26 I :?125 1 
..- Lo --35283 

05 NA NA 
_.._____~.~~_. __-.__ -. 
Zinc 93 1 64 87 05 2 98 0 025 1 05 23 3 250 01 25 09 
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Table 7. Conservable food than screermg analysis far the Fire Training Area: Kingfisher 

Chemlc* Ha NOAEL HQ - ~~.--.--. ..--___ ~. 

-. P Ql 1 g Y) 

baed on LOAEL (wkm 

PAM 
_~ -__ 

Phulmtu5,,a .~-~~---~- ..-- 0 13 1 01 ocao2 .__-~ ~~. 
0’ 100 

Eenzo(k)Rua~hans 0020 t 002 x 

006 s-7 y;;g-gm2_ 
._~ ---! --SE Or)1 10 001 _ .--. 

06 0000 0012 I 80.5 00 loo 0 om1 IO owl 

_--__-~ 
Other Semlvdallla 

.__--- --. 

BtnyibmnryfhhalMe OC65 1 01 
- 

OOOOI 006 oooo -00(2 1 66.5 003 NT\ NA 

~-- 
VdaUla 

-.. ___~ 

- cabm ChJlda NA 1 00 000 0 06 0002 0012 7 -a-i?--- ODMZNA NA 

~+Z;hlorlna -___- 
.__- -.___ 

..-__- 
0055 I 01 Omol 006 0014 0012 1 665 003 1 25 co2 0 125 -02 

4 <DDE 

i:4'-WT 

0 24 1 0 2 oooo4 006 0004 0012 1 665 01 1 25 01 0 125 1:o 

013 1 01 omo2 006 0016 1 0, 1 25 92 .8115 01 0 125 05 

kietah 

3iYkxml 1655 i lbs, (I 315 006 332- 0012 1 -. ~-. __-~ 989 .- 165 6.0 84 --~ Cdnum 065 1 06 0001 006 0234 00,2 -----&?! 1 04 3 31 01 0 33 ------,‘.; 

CdC4Vn 432 1 ,306 073 006 190 =,2 1 B85- 249 NA NA 

Chomlun (k4d) 4 55 1 45 001 -oo( 276 01 

caepa 
~____ 006 00.3, 0012 .!..885.- 24 277 6 .._. 

44 1 44 00, 006 0435 0012 1 685 24 235 1.0 023.5 10 

l,On 13900 1 13676 236 006 ,460 0012 , 7536 NA 

CL&-- 
--s---_____pm ._____ -~-!L. 

‘7o.--p--~ , 177 003 006 0012 5 

00+- 7060 0 012 1 .3a5 +% tiAp 
0% -‘_>a5 3.2 55 

--~ A.-- 

Marqamss 360 1 35.39 061 NA 

h4rcury ND 1 00 000 006 OW, 0 012 1 6.65 0 0001 0 12 ocw5 0012 0035 

,?lnc 21 1 1 21 I 004 006 0 379 0012 i A.- 112 139 01 139 06 

4. maslure ROI a*alable ussd 50% ,nc.skme BE m estwnee 

Peg* 3, 





Table 13. Cons-ervatlve food cham analysis for lhe Fire Training Area: Raccoon 

chemld M&mum Cone. BAF Cont. In Flsl? Ccac_f~rc Ingerdon Fate Water WIlN AUF Body WeIghI Dole LOAEL HQ 
-- -Eli;- 

NOAEL L Ha 
(rngn@ batd on LOAEL -._ .~ & Sedlmml (kglday) Cont. Inqsson_ --_ 

Ticif-- - 

[llm) (mprkgll. 1rn-a (m#kg/dy) ) based on NOAEL 

PAtb 

(mg&gj g gl &lday) - 

- 
..~~ - 

-~--. -___- Phnmtiane 013 -7 -----or 00, 
-___I- 

. 05 !?a OLzk_ --05 0 03 ---oo! 26 ILL-- -002 
-- 

- ---- 
Emzo(h)lluwmmena 0 02 i 00 a00 -05 OWN 0025 I 05 0247 26 OW2 13 OW3 

---__- 
olha SemlvolaUla ___- 

-- 
__- 

E%Jlyiben*ti*e 0055 1 004 CO, 05 OCQO 0025 , OS 0 0, NA NA 

Vdallla 
cm darlnds 

.___~ --~. ~-. - --.__- -_-- .~- .--.~--.~~__ ---- -~ - -~. -- _ ~_ 

~- 
.~ ---__-- ~. 

_____.-I NA 000 COO 05 OM2 0025 1 r owo2 70 0 0000004 ,l 0 OM002 

Metab 
/umnm 1655 1 1680 63 

Cdnum 06.5 1 059 
cebun 4315 1 39094 

il?ikmllm (ldd) 4 35 1 412 
coppr 44 , 399 

,,a, 13900 1 12593 40 
L.eJ 178 I 1613 

.----_ 
Mm~* 3595 1 325 71 
l.Arolly NO ..L-.-___ooo. 

ilnc 21 1 1 1912 

I _ 
% musmns nd IryaM4e. Lsd Sri% lnoclhl(L 16 m esbmale 

-__-~- .__ 
li44 05 332 0025 1 T --ic4 55 -T 53 84 

01 05 0234 0025 1 OS 02 75 002 0 75 02 
406 05 190 0025 1 05 110 NA NA _____.-_ 

04 05 0001 0025 1 05 17 01 017 6.7 
04 05 iYi?s- 0025 , 05 ~--L-----.----- 10 0, 1 1.1 

1307 .-._0_5_--lsL 0025 1 05 3493 NA NA 
- 

--___-. -__-~ 
17 --XL-. 0 496 oEj- 1 05 45 ‘5 3.0 015 30 

33 6 05 l%O 0025 1 05 90 13 6.9 f 3 69 
000 05 OCQl 0025 1 05 0 occOo7 01 0 00001 001 0 coo7 

20 05 0 379 0025 1 1 05 53 250 002) 25 02 - 
I 

I I 





Table 9. Comparison of sediment contaminant concentrations with guidance values. 

Contaminant >ER-L’ >TELb >ER-MC >PELd 

Old Landfill 

Total chlordane lo/28 

Total DDT 22/28 

Total PiGIs 6128 

Arsenic O/28 

Cadmium O/28 

Chromium O/28 

Copper O/28 

Lead 

Mercury 

Nickel 

Zinc 

6t28 

l/28 

3128 

l/28 

9128 I 8J28 I 8128 

22128 I 2128 I O/28 

Not avail. I l/28 I Not avail. 

O/28 I O/28 I O/28 

O/28 I O/28 I O/28 

2128 I O/28 I O/28 

O/28 I O/28 I O/28 

6J28 I l/28 I 3128 

l/28 I O/28 1 O/28 

6128 I l/28 I 2128 

l/28 I O/28 I Of28 

Total chlordane 

Total DDT 

Total PAHs 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

o/10 

lO/lO 

o/10 

o/7 

o/7 

o/7 

o/7 

l/7 

o/7 

o/7 

o/7 

Fire Training Area 

o/10 

lo/lo 

Not avail. 

o/7 

o/7 

o/7 

o/7 

l/7 

o/7 

l/7 

o/7 

o/10 

o/10 

o/10 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/10 

o/10 

Not avail. 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

’ ER-L values (ppm dry weight): Total chlordane: 0.0005; Total DDT--0.003; Total PAH--4.00, As--33; Cd--5; Cr--80; 
Cm-70; Pb--35; Hg--0.15;; Ni--30; Zn- 120 (Long rind Morgan 1990). 

b TEL values @pm dry weight):Total chlordane: 0.0045; Total DDT--0.007; Total PAH--Not available; As--5.9; Cd-- 
0.596; Cr--37.3; Cu--35.7; Pb--35; Hg--0.174; Ni--18; Zn--123 (Smith et al. 1996). 
’ ER-M values (ppm dry weight): Total chlordane: 0.006; Total DDT--0.350; Total PAH--35.00, As--85; Cd--g; Cr-- 
145; Cu--390; Pb-- 110; Hg-- 1.3;; Ni--50; Zn--270 (Long and Morgan 1990). 
d PEL values (ppm dry weight):Total chlordane: 0.0089; Total DDT--4.45; Total PAH--Not available; As--5 17; Cd-- 
3.53; Cr--90; Cu--197; Pb--91.3; Hg--0.486; Ni--36; Zn--3 15 (Smith et al. 1996). 
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Chemical Freq. Concentration exceeding Acute @g/L) Chronic @g/L) 
Uf Det. criteria @g/L) (a)-Maryland (a)-Maryland 

(b)-EPA (b)-EPA 

Old Landfill 

4,4’DDD 21’29 l/29: 0.81 0.6 (b) None listed 

4,4’-DDT l/29 l/29: 0.11 1.1 (a) 0.001 (a) 

methoxychlor l/29 l/29: 0.31 None listed 0.03 (b) 

aluminum 21129 2929: 399000, 65300, 750 (b) 87 (b> 
22700, 15100, 11800, 
5610,4140,3620,3340, 
2310,2110, 1100, 1066, 
879, 540,418,278,213, 
212, 208, 144, 111, 95.7, 
94.9, 93.8 

antimony l/29 l/29: 58.7 88.0 (b) 30.0 (h) 

beryllium 9129 2129: 40.5, 7.6 130 (b) 5-J co> 

cadmium i/29 2129: 25.4, 21.1 3.9 (a) 1.1 (a) 

chromium (VI) 1 o/29 7/29: 532, 201, 62.2, 39.1, 16.0 (a) 11 .O (a) 
25.0, 19.3, 17.7 

copper 12129 8/12: 950, 216, 118, 115, 18 00 12 (a) 

114, 82.5, 29.6, 26.8 

iron 29129 17/29: 833, 709, 449, 239, None listed 1 .O mg/L (b) 
168, 53.6, 48.4, 21.9, 
14.3, 5.73,4.88, 3.65, 
3.49, 3.06, 1.34, 1.30, 
1.27 (all mg/L) 

lead 24/29 16/29: 1360, 656, 111, 82 (4 3.2 (a) 
66.4, 42.4, 32.2, 28.1, 
16.0, 14.5, 9.8, 8.5, 8.0, 
4.9,4.3, 3.8, 3.6 

mariganese 29129 21/29. 1 S,GOO, 5800, None listed 50.0 (b) 

5260,4930,2960,2950, 
2840,2690, 1010,784, 
368, 308, 183, 173, 96.2, 
88.0, 86.9, 66.6, 60.1, 
56.4, 56.1 





Table 10. Continued. 

mercury 

nickel 

selenium 

zinc 

5129 5129: 0.81, 0.28, 0.28, 2.4 (a) 0.012 (a) 
0.24, 0.20 

1 o/29 2129: 614, 277 1400 (a) 160 (a) 

2f29 1129: 22.4 20.0 (a) 5.0 (a) 

2929 5/29: 2980, 1570, 477, 120 (a) 110 (a) 
158, 140 

Fire Training Arm 

4,4’DDD 4112 3/12: 14.0, 2.1, 0.81 

4,4’-DDT 

aluminum 

I l/12 1 l/12: 16.0 

12/12 lW12: 332U0, 7720, 4420, 

3540,335, 157,122, 107, 
105, 98.7 

cadmium ) 2112 ) 2112: 234, 8.2 

chromium 

copper 

iron 5/12:146, 42.1, 18.5, 10.6, 
1.21 (all in mg/L) 

lead 7/12: 498, 81.9, 58.0, 
40.2, 4.7, 3.9, 3.4 

mercury 

zinc 

0.6 00 None listed 

1.1 (a) 

750 (b) 87 w 

3.9 (a) 

16.0 (a) 

18.0 (a) 

None listed 

82.0 (a) 3.2 (a) 

2.4 (a) 

120 (a) 

0.001 (a) 

1.1 (a) 

11.0 (a) 

12.0 (a) 

mg/L: 1.0 (b) 

0.012 (a) 

110 (a) 

EPA criteria used if Maryland criteria have not been established; average water hardness was 166 
mg/L CaC03 at Old Landfill and 130.9 CaC03 at Fire Training Area; criteria based on a hardness 
of 100 mg/L CaC03 were used in this assessment. 





APPENDIX A 

TOXICOLOGICAL PROFILES 





Aluminum 

Data concerning the ingestion of aluminum are not currently available for fish, and NOAEL and 
LOAEL values could not be developed; therefore, the risk posed by dietary exposure to aluminum 
by smallmouth bass was not determined in this risk assessment. 

Dixon et al. (1979) conducted a study that evaluated the reproductive success of rats exposed to 
aluminum in drinking water for 90 days prior to breeding. The highest dose administered was 77.5 
milligrams per kilogram body weight per day (mg/kg BW/day) and did not result in reproductive 
abnormalities. La1 et al. (1993) conducted a 180-day drinking water study in which rats were 
exposed to 55 mgIkg BW/day of aluminum. At this dose, behavioral effects were observed, 
Including a significant reduction in spontaneous locomotor activity and significant deficits in 
acquisition and retention of learned responses. Based on these results, a LOAEL of 55 mg/kg 
BWlday and an estimated NOAEL of 5.5 mg/kg BWlday were used to evaluate the risk posed by 
aluminum to the raccoon. 

No effects were observed when Japanese quail were fed a diet containing 0.05 percent (84 mg/kg 
BW/day) aluminum for four weeks (Hussein et al. 1988). When quail were fed a diet containing 
0.1 percent ( 165 mg/kg B W/day) aluminum, a decrease in egg shell breaking strength was 
observed. Finally, when quail were fed a diet containing 0.15 percent (257 mg/kg BW/day) 
aluminum, a decrease in body weight, egg shell strength, and egg shell production was observed. 
A 48-day feeding study using chickens concluded that dietary levels of 28.4 mg/kg BW/day 
aluminum resulted in a decrease in weight gain, feed intake, and plasma inorganic phosphorus. as 
well as an increase in plasma calcium (Hussein 1990). However, only the altered metabolism of 
calcium and phosphorus could be attributed to the direct effects of aluminum. The associated 
NOAEL for this effect is 22.8 mg/kg BW/day. Because a range of concentrations were used and 
the endpoints were ecologically significant and related to the dose, the study by Hussein et al. 
(1988) was used to the develop the NOAEL and LOAEL values. A NOAEL of 84 mg/kg BWlday 
and a LOAEL of 165 mg/kg BW/day were used to evaluate the risk posed by aluminum to the 
green heron. 

Arsenic 

Cockell and Hilton (1985) found growth depression, food avoidance, and impaired feeding 
efficiency in adult rainbow trout (Oncorhynclzus mykiss) fed diets ranging from 7.1 to 9.5 mg/kg 
B W/day for a period of eight weeks. No effects were noted in fish fed 0.59 mg/kg B W/day. 
Based on the results of this study, a NOAEL of 0.59 mg/kg BW/day and a LOAEL of 7.1 mg/kg 
RW/day wcrp. ltsed tn evaluate the rick pnqecl hy arsenic to the smallmouth hass 

Several studies were located which determined the effects of As to mammals. A study conducted 
on cats indicated that a chronic oral toxicity dose was 1.5 mglkg BWlday (Pershagen and Vahter 
1979). The National Resources Council of Canada (1978) states that mammals in general have 
oral LDs,-,s that range from 10 to 50 mg/kg of lead arsenate. A study conducted on mice indicated 
an oral dose LDso of 39.4 mg/kg BW/day and an oral dose LDO of 10.4 mg/kg BW/day after 96 
twxu~ (NAS 1977). FUL tlrt: pu~puxa uf this lid. awx.~~wxlt. tllc clnullic value ful the at wa uxd 

to calculate HQs for mammals (1.5 mg/kg BW/day). This value was converted to a NOAEL of 
0.15 mg/kg BW/day by dividing by a factor of 10. These values were used in the food chain 
exposure model for the raccoon. 

Eisler (1988a) reviewed several studies in which the toxicity of inorganic arsenicals to birds were 
measured. These studies indicate that sensitive species include the California quail (single oral 
dose LDs,, of 47.6 mg/kg BW/day) (Hudson et al. 1984) and chicken (single oral dose LL)50 ot jj 
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mg/kg BW/day) (NAS 1977). For the purposes of this risk assessment, a LOAEL was calculated 
by dividing an acute dose of 33 mg/kg BW/day by 10 to achieve a value of 3.3 mg/kg BW/day. 
This LOAEL was then converted to a NOAEL of 0.33 mg/kg BW/day by dividing by a factor of 
10. These values were used in the food chain exposure model for the green heron. 

Cadmium 

Although several studies were fnltnd that determined the effects of Cd exposure to fish, none of 

these studies were based on an ingested value. Therefore, a hazard quotient based on a food chain 
accumulation model for smallmouth bass was not calculated. 

One study was located which determined the effects of cadmium to mammals. This study 
indicated a NOAEL of 0.75 mg/kg/day (Loser and Lorke 1977). This value was converted to a 
LOAEL of 7.5 mg/kg BW/day by multiplying by a factor of 10. These values were used in the 
food chain exposure model for the raccoon. 

Several studies were located which described the toxicity of cadmium to avian receptors. A study 
conducted on mallard ducks indicated a decrease in packed cell volume and hemoglobin, and mild 
to severe kidney lesions based on 20 mg/kg Cd. This converts to a daily dose of 3.3 1 mg/kgIday 
(Cain et al. 1983). White et al. (1978) found that a dose of 4 mg/kg/day causes testicular damage 
in mallards and Leach et al. (1979) found that 8.4 mgIkg/day caused a significant decrease in egg 
production in chickens. For the purposes of this risk assessment, a LOAEL of 3.3 1 ma&/day was 
used to evaluate risk to avian species. This value was converted to a NOAEL of 0.33 mg/kg 
BW/day by dividing by a factor of 10. These values were used in the food chain exposure model 
for the green heron. 

Chromium 

Only one study measuring the toxicological effects of dietary Cr to a piscivorous fish was found. 
The test species used in this study, Oncorhynchus mykiss (rainbow trout) was be used as a 
surrogate for piscivorous fish in the evaluation of dietary Cr exposure in this risk assessment. 

Juvenile rainbow trout (mean weight = 5.5 g) were fed to satiation five times daily with a diet 
containing Crf3 as CrCI~.6H# at concentrations of 1, 3, or 6 mg/kg for a period of eight weeks in 
a flow-through system (Tacon and Dcvcridgc 1982). Background Cr conccntlatiwu in the flow- 

through aerated water was 1.87 J.@L. Fish fed the diet containing 6 mg/kg of Cr*3 (0.12 mg/kg 
BW/day) exhibited a significant (pcO.05) 27% reduction in body weight gain from the 1 mg Cr/kg 
treatment. The reduced growth rate resulting frnm a dietary Cr level of 0 12 mg/kg/day was 

considered an adverse effect in this risk assessment due to the lack of additional literature. A 
dietary level of 6 mg/kg (0.12 mg/kg BW/day) of Cr in prey items was used as a LOAEL for the 
smallmouth bass. This value was converted to a NOAEL of 0.012 mg/kg BW/day by dividing by a 
factor of 10. 

Several studies measuring the toxicological effects of dietary chromium to mammals were found. 
Stcz~rt et al (1976) found the LDss for mice of ‘60 m&/kg BW for trivalent chromium and 5 

mg!kgBW for hexavalent chromium. Rabbits fed both tri- and hexavalent chromium at a rate of 
1.7 mg/kg BW/day had altered blood chemrstry and severe morphological changes in the liver 
(Tandon et al. 1978). A dietary level of 1 7 mg/kg BW/day chromium will be used as a LOAEL 

and a dietary level of 0.17 mg/kg BW/day WIII be used as a NOAEL for the raccoon. 

Heinz and Haseltine (1981) exposed 2- to 3-year old breeding pairs of black ducks (Anus rubripes) 
to a diet containing 0,20, or 200 mg/kg, wet weight, (0, 2.77, or 27.77 mg/kg BW/day) of Cr” as 
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chromium potassium sulfate [CIK (SO,&.i3HzO] fur a period of approximarely five munrhs, until 
the onset of egg-laying by the females. Hatched ducklings were then fed a mash diet containing 
the same Cr concentrations that the parents were fed. Seven-day old chicks were tested for 
avoidance behavior in response to a fright stimulus. None of the Cr concentrations resulted in 
alteration of avoidance behavior. A dietary level of 200 mg/kg (27.8 mg/kg BW/day) of Cr in prey 
was used as a NOAEL for the avian species. This value was converted to a LOAEL of 277.8 
mg/kg BW/day by multiplying by a factor of 10. These values were used in the food chain 
exposure models for the green heron. 

Copper 

Although several studies were available which determined the effects of Cu exposure in the water, 
none were available which determined the effects due to the ingestion of Cu. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

One study was located which determined the effects of ingestion of Cu to mammals. An oral dose 
of 100 mg/kg/day to a dog caused death (OHMTD 1987). For the purposes of this risk assessment, 
this concentration was converted to a LOAEL of 10 mg/kg/day by dividing by a factor of 10. This 
value was converted to a NOAJZL of 1 mgIkg/day by dividing by a factor of 10. These values were 
used in the food chain exposure models for the raccoon. 

Several studies were located which determined the effects of Cu on chickens. A dose of 350 
mg/kg (61.3 mg/kg/day) caused a significant decrease in growth and food consumption (Smith 
1969). Another study found that a dose of 325 mg/kg (23.5 mg/kg/day) caused respiratory 
problems (Hatch 1978). Assuming that respiratory problems are an acute effect, a concentration of 
23. 5 mg/kg BW/day was converted to a LOAEL of 2.35 mg/kg/day by dividing by a factor of 10. 
This value was further converted to a NOAEL of 0.235 mglkglday by dividing by a factor of 10. 
These values were used in the food chain exposure model for the green heron. 

Lead 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Pb to a fish 
species. A NOAEL based on the dietary ingestion of Pb was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

Several studies were located which determined the effects of Pb ingestion to mammals. A study 
conducted on mice indicated that 1.5 mg/kg/day of Pb caused a reduction in success of implanted 
ova (Clark 1979). Another study found that 2.2 mglkg/day caused a reduction in the frequency of 

pregnancy when the dose was administered 3 to 5 days following mating (Clark 1979). A dietary 
dose of 1.5 mg/kg BW/day was used as a LOAEL. This value was converted to a NOAEL of 0.15 
mglkg BWlday by dividing by a factor of 10. These values were used in the food chain exposure 
model for the raccoon. 

The gastric motility of adult male and female red-tailed hawks fed 0.82 and 1.64 mg Pblkg 
BW/day in a single oral duse was evaluated thruugh the use uf surgi4Iy implanted tra~~sducc~b ful 

a period of three weeks following the dose. Neither concentration had any effect on gastric 
contractions or egestion of undigested material pellets (Lawler et al. 1991). Another study 
rnndncted on red-fail4 hawk fnund that 3 q/kg/day nf Ph caused the clinical symptoms of Pb 
poisoning (Reiser and Temple 1981). A similar study found that 3 mg/kg/day fed to starlings 
caused a reduction in muscle condition and altered their feeding activity (Osborne et al. 1983). A 
dietary dose of 3 mg/kg/day was used as a LOAEL. This value was converted to a NOAEL of 0.3 
mg/kg BW/day by dividing by a factor of 10. These values were used in the food chain exposure 
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model for the green heron. 

Manganese 

The effects levels for manganese toxicity vary widely, most likely attributable to the form of 
manganese tested. Rats exposed to 13 mg/kg BW/day of manganese as Mn304 in their diet for 
224 days exhibited reduced testosterone levels (Laskey et al. 1982). In mice, a dietary level of 140 
me/kg BW/day, also of Mn304 for 90 days resulted in decreased activity (Gray and Laskey 1980). 
A much higher exposure concentration of 2,300 mg/kg BWlday of manganese as MnClz resulted in 
reduced dopamine levels (Gianutsos and Murray 1982). 

In contrast, levels as high as 930 mg/kg BWlday of manganese as MnS04 for 103 weeks had no 
effect on the respiratory, cardiovascular, gastrointestingal, hematological, musculoskeletal, hepatic, 
renal. dermal. and ocular systems of mice (Hejtmancik et al. 1987). 

For this risk asssessment, a dietary exposure level of 13 mg/kg BW/day will be used as a LOAEL 
to estimate risk of manganese to the selected mammalian receptor. A NOAEL of 1.3 mg/kg 
BW/day was derived from this LOAEL using an accepted conversion factor of 10. 

No studies pertaining to the dietary toxicity of manganese to an avian receptor were found in the 
literature. 

Mercury 

No studies measuring the effects of dietary Hg to the smallmouth bass were found; therefore, 
studies utilizing the rainbow trout were reviewed. The rainbow trout was used as a surrogate for 
piscivorous fish in this risk assessment. 

Fingerling rainbow trout (1.7 g) fed 1.60 mg Hg/33.3 g food (0.94 mg Hg/kg BW/day) as methyl 
mercuric chloride (CHJHgCI) for approximately 40 weeks exhibited a 40 percent reduction in 
growth, loss of appetite. inability to locate food, darkened color, and an increase in the frequency 
of swimming collision with the wall of the test vessel (Matida et al. 1988). A dietary level of 0.94 
mg/kg BW/day was used as LOAEL. This value was converted to a NOAJZL of 0.094 mg/kg 
BW/day by dividing by a factor of 10. These values were used in food chain exposure models for 
smallmouth bass. 

Several studies were found that evaluated the effects of Hg on mammals. A study conducted on 
rats indicated that 0.5 mg/kglday caused reduced fertility (Khera 1973). A study conducted on 
dogs indicated that 0.1 mg/kg/day caused a high incidence of still births (Khera 1973). A dietary 
level of 0.1 mg/kg B W/day was used as a LOAEL. This value was converted to a NOAJZL of 0.01 
mg/kg BW/day by dividing by a factor of 10. These values were used in food chain exposure 
models for the raccoon. 

Kidney lesions were found in juvenile starlings (Srurnus vulgaris; omnivores) that consumed a 
commercial diet contaminated with I. 1 mdkg Hg (0.12 m&kg BW/day) (Nicholson and Osborn 

1984). A dietary dose of 0.12 me/kg BWlday was used as a LOAEL. This value was converted to 
a NOAEL of 0.012 mg/kg BW/day by dividing by a factor of 10. These values were used in food 
chain exposure models for the green heron. 

Nickel 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Ni to a fish 
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species. A NOAEL based on the dietary ingestion of Ni was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

Several studies were available which determined the effects of Ni ingestion to mammals. Wistar 
rats fed Ni sulfate indicated a NOAEL of 187.5 mg/kg/day to most systems except for body 
weight. This level of Ni sulfate caused a 27 to 29 percent decreased body weight (Ambrose et al. 
1976). In a similar study with a beagle, a NOAEL of 62.5 mg/kg/day was noted (Ambrose et al. 
1976). A dietary dose of 62.5 mg/kg BW/day was used as a NOAEL. This value was converted 
to a LOAEL of 625.0 mg/kg BW/day by multiplying by a factor of 10. These values were used in 
the food chain exposure model for the raccoon. 

Hill and Camardese (1986) reported that no overt signs of toxicity were observed in Japanese quail 
fed 5000 ppm nickel sulfate (1896.5 mg Ni/kg BW/day) in their diet for five days. Weber and 
Reid (1968) conducted a study in which Hubbard broiler chicks were exposed to nickel in their 

diet for four weeks. Feeding levels at or greater than 500 ppm (31 mg/kg BW/day) of Ni. as nickel 
sulfate, resulted in significantly depressed weight gains. The NOAEL for this effect was 17 mg/kg 
B W/day. 

For this risk assessment, a LOAEL of 31 mg/kg BW/day and a NOAEL of 17 mglkg BWlday were 
used to estimate the risk of nickel to the green heron. 

Zinc 

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Zn to a fish 
species. A NOAEL based on the dietary ingestion of Zn was not located. Therefore, a hazard 
quotient based on a food chain accumulation model for smallmouth bass was not calculated. 

A study conducted on dogs, indicated that 1,000 mg/kg (25 mg/kg BW/day) caused no effects after 
one year (NAS 1979b). A dietary dose of 25 mg/kg BWlday was used as a NOAEL. This value 
was converted to a LOAEL of 250 m&g BW/day by multiplying by a factor of 10. These values 
were used in the food chain exposure model for the raccoon. 

Several studies were available which determined the effects of ingested Zn to birds. A 
concentration of 144.5 mg!kg/day caused a decrease in growth and anemia in chickens (Stahl et al. 
1989). In a similar study conducted on chickens, a concentration of 361 mg/kg/day caused a 
reduction in body weight (Dean et al. 1991). In a study conducted on Japanese quail, a 
concentration of 139 mg&/day caused 7 percent mortality in chicks and reduced food intake (Hill 
and Camardese 1986). A dietary dose of 139 mg/kg BW/day was used as a LOAEL. This value 
was converted to a NOAEL of 13.9 mg/kg BW/day by dividing by a factor of 10. These values 
were used in the food chain exposure model for the green heron. 

Polychlorinated Biphenyls 

Monosson et al. (1994) tested the reproductive effects of a single PCB (3,3’,4,4’- 
tetmchlorobiphenyl) on the white perch (Alororte atna&ano). The doses were administered as 

three intraperitoneal injections with three weeks between injections (6 weeks total). Low (0.2 
mglkg BW), medium (1.0 mg/kg BW), and high (5.0 mg/kg BW) dosages were evaluated. To 
express these dosages in units of mg/kg BWlday, the individual dosages were added and then 
divided by the total dosage period (42 days). Using this approach, the test specimens were 
exposed to 0.014, 0.071, and 0.355 mg/kg BW/day. Blood and oocyte samples were collected six 
weeks following the final injection and endpoints measured included percent mature females as 
indicated by oocyte diameter; gonad weight; blood plasma levels of steroid hormones (estradiol- 
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17p and testosterone) and vttellogenin; and hatching success, larval survtval, and growth of 
embryos and larvae. The high dose (0.071 mg/kg BW/day) reduced the proportion of mature 
females. The control, low, and medium dosages exhibited similar results (66 to 69 percent 
mature) The high dose had only 25 percent mature females which Ivan significantly less than the 

control (p<O.Ol). Gonad weight was significantly reduced in both males and females in the high 
dose group. Significant differences were not noted at the low and medium doses for gonad weight. 
Blood plasma levels of steroid hormones or vitellogenin, hatching rate, viability of embryos, 
initial larval length, and five day larval length were not statistically different between treatment 
groups. However, larval survival was significantly lower after seven days in the medium and high 
treatments. Survival was 54,20, zero, 1 percent in the control, low, medium, and high treatments, 
respectively. Based on the ecological significance of the endpoints, a LOAEL of 0.07 1 mg/kg/day 
and a NOABL of 0.014 mgIkg/day were used to evaluate the risk posed by PCBs to smallmouth 
bass. 

Several studies were found pertaining to the dietary toxicity of PCBs to mink, most of which 
examined its effects on reproduction, growth and survival. Mink are one of the most sensitive 
organisms to the effects of PCBs (Giesy et al. 1994). Studies were not available for the raccoon, 
therefore, the values selected for use in the food chain exposure model for raccoon were derived 
using mink data. Reproductive effects are seen at parent dietary levels as low as 0.13 mg/kg 
BW/day (Heaton et al. 1995) and embryotoxicity at parent dietary levels of 0.66 mg/kg BW/day 
(Aulerich and Ringer 1977) Snmc adlllt mnrtality and behavioral effects are seen at dietary levels 

starting at 0.148 mglkg BW/day (Platanow and Karstad 1973). reduced adult weight at dietary 
levels starting at 1.31 mg/kg BW/day (Aulerich and Ringer 1977), and complete adult mortality at 
dietary levels starting at 3.3 mg/kg BW/day (Aulerich and Ringer 1977). 

Male and female ranch-bred mink were acclimated to a diet consisting of ocean fish scraps, 
commercial mink cereal, and meat by-products. Ocean fish scraps made up 40 percent of this diet. 
Dietary treatment levels wcrc prcpnrcd by substituting 10,20, and 40 pcrccnt of the ocean fish 

scraps with PCB-contaminated carp. The mean dietary PCB concentrations were 0.015 mg/kg 
(control), 0.72 mg/kg (10 percent carp), 1.53 mg/kg (20 percent carp), and 2.56 mg/kg (40 percent 
carp). Groups of 1.5 mink (3 males, 12 females) were assigned to one of the four treatment groups 
for a period of 12 weeks. Mink receiving the highest PCB-containing diet (40 percent carp or 0.32 
mg/kg BW/day, as reported by the investigators) exhibited a 42 percent reduction in mean litter 
size, 86 percent fewer live kits at birth, and no kits surviving beyond 24-hours post-partum. Even 
mink receiving the 10 percent carp diet (or 0.13 mg/kg BW/day, as reported by the investigators) 
exhibited a 67 percent reduction in kits surviving three to six weeks relative to the control (Heaton 
et al. 1995). 

One-year-old mink were fed a diet of beef and cereal prepared from cows which had been given 10 
consecutive daily oral doses of 1 and 10 mg/kg of Aroclor 1254 dissolved in an olive oil and dairy 
concentrate (Platanow and Karstad 1973). The cows did not exhibit any clinical, gross, or 
histopathological signs of PCB toxicity. The cows were killed 24 hours following the last dose, 
and the musculature, liver, and kidneys ground and mixed with commercial mink food cereal at a 
level of 24 percent cereal. The resulting rations containing 0.64 and 3.57 mg/kg of total PCB were 
fed tu millk ful a peg iud uf 160 days. The mink wclc fed this diet ad libirunr 2 months prior to the 

breeding season and continued for 160 days. All 16 mink that were fed 3.57 mg/kg of PCBs died 
by day 105. Two of the 16 mink that were fed 0.64 mg/kg died by days 122 and 129. The mink 
exhibited poor appetites. lethargy. and weakness before dying. Some passed tarry feces, indicatmg 
gastrointestinal hemorrhaging. At both treatment levels, males survived longer than females. 
These doses were converted to a daily exposure concentration by multiplying them with the inverse 
of the lowest reported body weight of the mink (0.52 kg) and the food ingestion rate of the mink 
(0.121 kg/day). This yielded exposure concentrattons ot 0.148 and U.785 mg/kg BWlday for the 

A-6 



0.64 and 3.57 mg/kg dnw. rspertively 

Eight month old mink fed a basal diet containing I .O mg/kg of Aroclor 1254 for a period of 
approximately six months exhibited no mortality or any significant changes in the thyroid, 
pituitary, adrenal glands, or serum T3 and T4 levels (Wren et al 1987a). Reproduction and kit 
development was evaluated under the same test conditions in a separate study (Wren et al. 1987b) 
by the same investigators. Male fertility and female offspring production were not affected by the 
1.0 mg/kg Aroclor 1254 diet. Howcvcr, g~uwth late UC kits nursed by exposed mothers was 
significantly reduced. The investigators estimated the daily exposure concentrations to be 0.10 
mg/kg BW/day for males and 0.18 mg/kg B W/day for females. 

In a preliminary study to determine the cause of reproductive complications in mink fed Great 
Lakes fish, adult breeder mink were fed a basal diet supplemented with 30 mg/kg of PCBs for six 
months (18 1 days). However, all of the mink died emaciated by the end of the experimental period 
(Aulench and Kmger 1977). For this risk assessment, the 30 mg/kg dose was converted to a daily 
exposure concentration by multiplying it with the inverse of the lowest reported body weight for 
the mink (0.52 kg) and the food ingestion rate (0.121 kg/day) to yield an exposure concentration of 
6.6 mg/kg BW/dny. 

As a result of this preliminary study, a long-term study was conducted to ascertain the effects of 
long-term, low-level consumption of PCBs on growth. Mink were fed a basal diet supplemented 
with 5 and 10 mg/kg of PCBs for a period of approximately 8.5 months. The basal diet plus 10 
mg/kg of PCBs resulted in a significant 56 percent decrease in body weight gain after a period of 4 
months. Body weight gain was reduced by 39 percent in the 5 mg/kg treatment group, but this 
reduction was not significant. Both the 5 and 10 mg/kg treatment groups failed to produce 
offspring; the control group produced 17 live and 8 dead kits. Various degrees of embryotoxicity 
were observed during necropsy of the treated animals (Aulerich and Ringer 1977). The 5 and 10 
mg/kg doses were converted to a daily exposure concentration by multiplying it with the inverse of 
the lowest body weight reported by the investigators for this treatment group (0.923 kg) and the 
food ingestion rate (0.12 1 kg/day) of the mink. This yielded exposure concentrations of 0.66 and 
1.3 1 mgkg BWlday for the 5 and 10 mglkg treatment group, respectively. 

Based on the results of this experiment, another experiment was conducted to determine the effects 
of long-term consumption of low-level PCBs on reproduction. Fifteen mg/kg of PCB as Aroclor 
1234 m the diet resulted m a complete inhibition of reproduction and 31 percent adult mortality, 
compared to 6 percent mortality in the controls. Five mg/kg of Aroclor 1254 resulted in a 95 
percent reduction in the number of kits born live; the ratio of live kits to female adults was reduced 
by 87 percent. However, in an effort to determinc the persistency of the impaired reproductive 
condition, 11 adult females that received 5 mg/kg of Aroclor 1254 for a period of six months were 
placed on a control diet for one year. The results indicate that the impaired reproductive 
performance of these females was not a permanent condition (Aulerich and Ringer 1977). The 5 
and 15 mg/kg dose was converted to a daily exposure concentration by multiplying it with the 
inverse of the lowest reported body weight for the mink [and the food ingestion rate (0.121 
kg/day)] to yield exposure concentrations of 1.1 and 3.3 mg/kg BW/day, respectively. 

A dietary dose of 0.13 mg/kg BW/day of PCBs (Heaton et al. 1995) was used as a LOAEL. A 
NOAJZL of 0.10 mg&g BW/day (Wren et al. 1987b) was used. These values were used in the food 
chain exposure model for the raccoon. 

American kestrels fed a diet of 9- 10 mg/kg B W/day of Arochlor 1254 for a period of 62-69 days, 
showed a marked decrease in sperm concentration (Bird et al. 1983). American kestrel and red- 
tailed hawk are both predatory species. Predatory birds might consume enough PCBs to alter 
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semen quality, which in conjunction with courtship behavioral disorders. might be disastmuc in 
some breeding areas. Therefore, a dietary dose of 9 mg/kg B W/day was used as a LOAEL. This 
value was converted to a NOAEL of 0.9 mg!kg BW/day by dividing by a factor of 10. These 
values were used in the food chain exposure model for the green heron. 

Chlordane 

Data concerning the ingestion of chlordane are not culleutly available for fish, and NOAEL and 

LOAEL values could not be developed; therefore, the risk posed by dietary exposure to chlordane 
by smallmouth bass was not determined in this risk assessment. 

Talamantes and Jang (1977) gave newborn mice (ages 2,3 and 4 days old), 3 mdkg BW/day of 
chlordane and observed depressed growth and delayed development in eye and vaginal openmg 
during the first 12 weeks. Additional studies of mice receiving an oral dose of 100 mg/kg BW/day 
had significant dose-related reductton m the size of seminiferous tubules and in the percentage of 
damaged tubules, and also a 11 - 2 1% reduction in spermatogenesis (Balash et al. 1987). A 
NOAEL of 1.175 mg/kg BW/day was found for rats for 130 weeks (2.5 years) with no significant 
effects on body weight or survival rate obscrvcd (EPA 1988). Finally, lath fed 1.88 mg@ 

BW/day of technical chlordane showed severe toxic signs at this level (WHO 1984). For this risk 
assessment, a dietary exposure level of 1.88 mg/kg BW/day was used as a LOAEL and a dietary 
exposure level of 0.188 mg/kg BW/day was used as a NOAEL to estimate risk of chlordane to the 
raccoon. 

Common barn owl (Tyto &a) were fed diets containing 75 mg/kg until 50 percent died and the 
survivors were sacrificed and measured for residues. Mortality was reached on day 40 (Eisler 
1990). Hudson et al. (1984) in an LD50 study administered a single oral dose of 1200 mg/kg BW 
to mallards, ages 4-5 months, while a similar 5 day LD50 study was performed by Hill et al. (1975) 
where mallards were fed 93.3 mg/kg BW/day. In a longer term study, European starlings (Stuntus 
vulgaris) were fed a diet of various chlordane concentrations of which the lowest concentration 
(0.19 mg/kg BW/day) caused 50% mortality in 57 days. For this risk assessment, a dietary 
exposure level of 0.19 m&g BW/day was used as a LOAEL and a dietary exposure level of 0.019 
mg/kg BW/day was used as a NOAEL to estimate the risk of chlordane to the green heron. 

DDT 

Data concerning the ingestion of DDT are not currently available for fish, and NOAEL and 
LOAEL values could not 

be developed; therefore, 
the risk posed by dietary 
exposure to DDT by 
smallmouth bass was not 
determined in this risk 
assessment. 

Cats were fed a single dose of DDT incorporated into the diet at level< nf 300 to 500 mg/kg 

Within 24 hours, generalized tremors and marked ataxia were noted in most animals (Pollock and 
Wang 1953). Electroencephalograph readings showed a markedly increased amplitude of 
cerebellar activity over that seen in normal control animals. 

Deichmann et al., (197 1) reported subnormal reproduction in Beagles fed 12 mg/kg BW/day p,p’- 
DDT five days a week for 14 months. Effects noted were delayed estrous, reduction in libido, 
stillbirths, lack of mammary develoynlcnt. ~edu~d milk production, and high mortality in 

offspring. The experimental design makes the reported results difficult to interpret. Only four 
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females were tested in this experiment. Two of the fcmalcs did not bccomc p~rgua~~t after 
copulation, and one never went into heat. In addition, females fed only DDT were mated with a 
male that had been fed a mixture of DDT and aldrin. 

In another study, dogs were fed gelatin capsules containing 4 mg/kg BW/day of pure p,p’-DDD or 
technical DDD for four days (Cueto et al., 1958). The number of dogs which received a particular 
dosage level of a compound ranged from one to three. No effects were noted in the dogs fed pure 
P,,,v’-DDD. Symptoms noted in dogs which received the technical DDD included anorexia, apathy, 
weakness, and inability to stand. At autopsy, atrophy of the adrenal cortex was noted. Pure p,p’- 
DDD was prepared from the technical material. This isomer produced massive necrosis and 
atrophy of the adrenal glands at a dose of 4 mflg BW/day. 

Nelson and Woodard (1949) also reported severe adrenal cortical atrophy in dogs fed DDD. 
Eleven adult dogs were fed DDD dissolved in corn oil at levels of 50 to 200 mg/kg BW/day for 
periods of one to three months. Seven of the dogs died by the end of the experiment, including 
two of the four that received the lowest dosage. The only symptoms noted prior to death were 
weakness and anorexia. Copeland and Cranmer (1974) reported histological changes in the 
adrenal g1a11d~ uf dogs fed 50 mg of o,p-DDT/kg BWlday for 32 days. 

Effects of oral exposure to 1.5 and 10 mg of technical DDT/kg BW/day were studied through 
three generations of beagle dogs (Ottoboni et of. 1977). There were a total of 135 adult female 
and 63 adult male dogs in the experiment, and 650 pups were produced. DDT-treated females had 
their first estrous cycles two to three months earlier than control females. There were no 
statistically significant differences among control and DDT dogs in any other reproductive 
parameter measured. The liver/body weight ratio was also higher in some DDT-treated animals. 
No histological changes were noted in the adrenal glands of DDT-treated dogs. Previous studies 
have’reported histologic changes in the adrenal glands at dietary levels of 4 mg/kg BW/day o,p’- 
DDD (Cueto et al. 1958) or 50 mg/kg BW/day o,p’-DDT (Copeland and Cranmer 1974). The 
technical DDT used in this study contained 17 percent o,p’-DDT; therefore dogs receiving the 
highest dose received 1.7 mg of o,p’-DDT/kg BW/day. 

These results were used to identify a LOAEL of 4 mg/kg BW/day and a NOAEL of 1 mg/kg 
BW/day for the raccoon in this risk assessment. 

Henny et al. (1990) determined that western grebes accumulated significant tissue levels of DDT 
while nesting at Puget Sound. Other authors (McEwan 1984, Dilworth et al. 1972) have also 
indicated that residues of DDX detected in eggs and young hatchlings generally reflect the 
contaminant lrvrls existing in breeding areas. 

Robins were fed earthworms injected with a DDT peanut oil solution (Bernard 1963). Dietary 
exposure of robins to DDT was 110 mg/kgBW/day. One hundred percent mortality (n - 8) wns 
noted within 14 days. 

Three groups of 15 house sparrows were fed diets containing DDT added to chick starter mash at 
levels of 100, 200 and 300 mg/kg (23.8,47.6 and 71.4 mg/kg BW/day, respectively (Bernard 
1963). All of the birds fed the highest dose (except three which were sacrificed) were dead within 
29 days. Forty-nine days of exposure to 200 mg/kg DDT resulted in 100 percent mortality. After 
90 days of exposure, all but two of the birds receiving the lowest dose were dead. Levels ot UU’I‘ 
measured in brain tissue from dead birds were similar, regardless of the dietary exposure level. 

Ingestion of diets containing 8 mgkg DDT (22 pairs) or 4 m&g DDE (15 pairs) resulted in 
reduced fertility, hatchability, and fledging success in Bengalese Finches (Lonchuru striara) 2.49 
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and 1.25 mg/kg BW/day, respectively (Jefferies 1971). Birds were fed the contaminated diet from 
six weeks prior to pairing until fledging of the young had occurred. 

One hundred percent mortality was noted in cowbirds (Molorhrus arer) fed diets containing 500 
mg/kgp,p’-DDT (55.3 mg/kg BW/day) dissolved in cottonseed oil mixed with turkey starter 
crumbles (Stickel and Stickel 1969). All birds were dead within 11 days. Time to mortality for 
individual birds was correlated with weight at the beginning of the experiment, with heaviest birds 
surviving Inngest 

Brown (1978) reported that high residues of DDT in fat may be metabolized and result in adverse 
effects if birds are starved or activity increases. Cowbirds which had survived a diet containing 40 
mg/kg DDT (4.4 mg/kg BW/day) for two months suffered tremors if they were unusually disturbed 
by workers handling their cages. 

For this risk assessment, a LOAEL uf 1.25 q/kg B W/day, and a NOAJZL of 0.125 mg/kg B W/day 
were used for the green heron. 

Dieldrin 

Data concerning the ingestion of dieldrin are not currently available for fish, and NOAEL and 
LOAEL values could not be developed; therefore, the risk posed by dietary exposure to dieldrin by 
smallmouth bass was not determined in this risk assessment. 

In a 128-week study, no adverse effects were noted in mice exposed to 0.1 and 1 mg/kg dieldrin 
(0.013 and 0.13 mg/kg BW/day) in their diet (Walker et al. 1972). In a similar study, no effect on 
mortality or longevity was observed in three generations of rats exposed to 2.5, 12.5, or 25.0 
mg/kg dieldrin in the diet (0.15,0.75, and 1.5 mg/kg BW/day); however, an increase in the 
liver/body weight ratio was observed at all concentrations (Treon and Cleveland 1955). Another 
chronic study resulted in no significant pup mortality when mice were fed a dose of 0.33 mg/kg 
BW/day of dieldrin (Virgo and Bellward 1975). In another study, rats of varying ages (28 to 750 
days old) were exposed to dietary concentrations of dieldrin ranging from 0.08 to 40 mg/kg (Harr 
et al. 1970). The exposure resulted in nonspecific neural and vascular lesions, cranial edema, and 
convulsions at dietary concentrations of 2.5 mg/kg (0.11 mg/kg BW/day) and greater; no effects 
were noted at dietary concentrations of 1.25 mg!kg (0.058 mg/kg BW/day) or less. 

For the purposes of this risk assessment, a LOAEL of 0. I I mg/kg BW/day and a NOAEL of 0.058 
mg/kg BW/day were used to evaluate the dietary toxicity of dieldrin to the raccoon. 

Three studies were found in which the toxic effects of dieidrin to mallard ducks was evaluated. In 
one study, exposure of mallard ducks (Anus plafyrhyncilos) to dietary concentrations of dieldrin 
ranging from 4 to 30 mg/kg dieldrin (0.36 to 2.7 mg/kg BW/day) for 75 days resulted in a decrease 
in the biogenic amines serotonin, norepinephrine. and dopamine (Sharma et al. 1976). However, 
due to the nature of the endpoints evaluated in this study, toxicity studies evaluating endpoints with 
more ecological significance using other bird species were used in this risk assessment to evaluate 
the dietary toxicity of dieldrin to the Arrlrricarl rubin. 

Adverse reproductive effects were observed in pheasants exposed to a concentration of 25 and 50 
mgfkg dieldrin (4 3 and 8.75 mg/kg BW/day) in their diet (Genelly and Rudd 19%) Hungarian 
partridges exposed to 3 mg/kg dieldrin (0.5 mg/kg BW/day) in their diet for 90 days during the 
breeding season resulted in decreased egg production and hatchability (Neil1 et al. 1969). Heath et 
al. (1972) reported an acute LD50 of 6 mg/kg BW/day for the bobwhite quail. Chickens exposed 
to 5 mg/kg dieldrin (0.9 mg/kg BW/day) in their diet showed no effects on egg production or 
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hatchability (Graves et al. 1969). It was estimated that the lowest observed adverse effect level of 
dieldrin in brown pelican (Pelecanus occidentalis) eggs is approximately 1 mg/kg (0.3 mg&g 
BW/day) in their diet (Blus 1982). Eggshells of normal thickness were laid by pheasants fed a diet 
containing approximately 0.1 mg/kg BW/day dieldrin (Dahlgren and Linder 1974). 

A LOAEL 0.3 mg/kg BWlday and a NOAEL of 0.1 mg/kg BW/day were used in this risk 
assessment to evaluate the dietary toxicity of dieldrin to the green heron. 

Polynuclear Aromatic Hydrocarbons 

In a study to establish safe levels of PAH compounds for fish, levels as low as 1 .O mg/kg total 
sediment PAHs increased mixed-function oxygenase levels and fat content of the liver (Payne et al. 
1988). Varanasi et al. (1989) found that fish collected from locations with total sediment PAHs as 
high as 8.7 mg/kg, had significantly greater incidence of DNA adducts than fish collected from 
relatively uncontaminated environments. The formation of such adducts is a precursor to the 
formation of tumors. Martin (1980) found that ingestion of PAH-contaminated food at a rate of 30 
m&g BW/day of benzo(a)pyrene for nine days caused 100 percent mortality to channel catfish 
fingerlings (Ictaluruspunctutus). Lower doses (3 mg/kg BW/day) were observed to cause to cause 
88 percent mortality in 14 days. Most fish exhibited “spiraling” behavior before death. Based on 
the results of this study, a LOAEL of 3 mg/kg BWlday and a NOAEL of 0.3 mg/kg BWlday will 
be used to evaluate risk posed by PAHs to smallmouth bass. 

Neff (1982) reported forestomach tumors in 100 percent of female mice fed 1,000 mg/kg BW/day 
for 29 weeks Neal and Rigdnn (1967) performed a feeding test on mice with forestomach tumor 

formation as the endpoint. Mice were placed in nine treatment groups and fed between 0.13 mg!kg 
BWlday and 32.5 mgikg BWlday for 110 days. The highest dose produced tumors in 90 percent 
of the mice and, based on the results of this study, a NOAEL of 1.3 mg/kg B W/day and LOAEL of 
2.6 mg/kg BW/day (4 percent occurrence of tumors) were identified. These values will be used to 
evaluate risk posed by PAHs to the raccoon. 

Trust et al. (1993) performed tests on adult and nestling European starlings (Sturnus \~ufgaris). 
Nestling birds (nine days old) were gavaged with corn oil containing 7,12- 
dimethylbenz(a)anthracene at total doses of 0, 10, and 100 mg/kg BW/day (5 equal doses of 0,2, 
and 20 mg/kg BW/day over five days). Nestling birds showed no adverse effects at 0 and 10 
mg/kg BW/day. However, 100 mg/kg BW/day resulted in an 11 percent reduction in mean body 
weight, a 16 percent reduction in mean hemoglobin concentrations, and a 90 percent reduction in 
lymphocyte proliferation (as measured via stimulation index). Adult starlings dosed as high as 300 
m&kg DW/day showed no advcrsc cffccts. I3ascd on the results of this study, a LOAEL of 100 

mg/kg BWlday and a NOAEL of 10 mg/kg BWlday were used to evaluate risk posed by PAHs to 
the green heron. 
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Note: This summary of NOAELs and LOAELs and the toxicological profiles 
were provided by the EPA Environmental Response Team, Edison, NJ. 
The profiles include all chemicals of potential concern at BNTC and several 
additional contaminants. I 
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LIFE HISTORY AND EXPOSURE PROFILES 





-lLIFE HISTORY OF THE BELTED KINGFISHER (Megaceryfe alcyon) 

The belted kingfishers is a pigeon-sized, territorial bird that is the only kingfisher present throughout mosr of North 
America (Bull and Farrand 1977; NGS 1987). They inhabit rivers, lakes, and estuaries and are often seen patrolling 

a favortte sheltered section of a waterway for prey (NGS 1987). Food items include primarily shallow water fish, 
although crayfish, frogs, small snakes, salamanders, insects, crabs, and even mice may be consumed (Bull and 

Fsrrand 1977; Landrum et al. 1993). It is estimated that a pair of kingfishers with nearly fledged young requires 
approximately 90 fish per day to feed their offspring and themselves (Landrum et al. 1993). 

Thus species is solitary with the cxccption of the ncstin g SGMJII. Btrrding times for this species vary with locale. 

Unseasonably mild weather may initiate early nesting in the lower United States. The presence of herbaceous cover 

and good fishing habitat are the basis for the selection of breeding areas and nest sites. Nests consists ofsrreambank 

or shoreline burrows and vary in length depending upon rhe soil texture. Although usually near water. nests have 
been found up to I .6 km away from water. A clutch of six to seven eggs are usually laid between early April and 

mid-June. Incubation lasts for 25 days with nest occupation for an additional 23 days. The fledglings remain near 

the nest and juveniles disperse by mid-summer (Landrum et al. 1993). 

Males generally do not readily leave their territories and will remain there throughout the winter as long as ice does 

not impede fishing. Females typically migrate southward and return to the same mate and nesting site every year. 
The likelihood of migration for both males and females appears to depend on the severity of the winter (Landrum et 

31. 1993). 

EXPOSURE PROFILE OF THE BELTED KINGFISHER (MeSNceryle nfcyon) 

Adult belted kingfishers (Megoceryfe afcyorl) weigh from 113 to 215 g (Fry and Fry 1992). The lowest reported 

body weight of 1 13 g wasassumed for this risk assessment. Although the home range of this species varies 

seasonally and is usually reported as kilometers of shoreline (Landrum er 01. 1993). the home range was assumed to 

be approximately 160 acres (DeGraaf and Rudis 1993). 

Food ingestIon rates for adult kingfishers vary from 50 percent BWlday. and GO g/day. to 0.5 g/g body wetpht/day 
(Newell 1987. U.S. EPA 1988; U.S. EPA 1993). The highest food ingestion rate of 60 g/day was assumed for this 

risk assessment. 

A water mgestlon rate ot U. II g/g BW/day IS estimated tor this species (U.S. tPA lW_O. .I’o express this value In 

untts of d/day. the water ingestion rate was multiplied by the lowest reported body weight, 113 g, to yield a water 
ingestion rate of 12.43 g/day (12.43 ml/day). 

Belted kingfishers are reported to consume fish ranging in size from 25 to 178 mm in length (Sayler and Langler 

1946). In keeping with the conservative approach of this risk assessment, the amount of sediment entrained in fish 

178 mm long was predicted. The standard weight of a 178 mm bluegill was calculated to be 122.6 g based on the 
following algorithm relating length to weight (Hillman 1982): 

log Weight (g) = -5.374 + 3.3 16 log Length (mm) 

.An Incidental sediment ingestion rate could not be identlfied for the belted kingtisher. To evaluate this exposure 

pathway, a model was developed that predicted the amount of sediment which may be entrained m the digestive 

system of a fish, the bluegill (Leportris nrtlchroc/Cnts). This was assumed to be the primary mechanism by \vhrch a 

piscivorous bird such as the belted kingfisher may inctdentally ingest sediment. 

+, study evaluating the stomach contents of 153 bluegills reported an average content of detritus and sediment to be 

9.6 percent of the total diet (Kolehmainen 1973). A daily food ingestion rate of 1.75 percent of the body weigh1 per 
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day hss been reported for the bluegill (Kolehmainen 197-t). This provides ZI predicted Intake rate of 2.15 g of food 
per day for 9 122.6 g fish. If in conservative assumption is made that 9.6 percent of the food ingested is entirely 
sediment, it can be predicted that a fish of thus size may contain 0.206 g of sediment in its digestive system. 

For the purpose of this model, it was assumed that the level of sedtment contatned in the digestive system of ;1 fish 
remains constant over time. This value (0.206 g) was divided by the predicted fish body weight (122.6 g) to express 
sediment entrained in fish digestive systems in units of grams of sediment per gram of fish body weight. This 
provided 3 vnlue of 0 0017 g sediment/g body weight. When this value is multiplied by the food ingestion rntc of the 

belted kingfisher (60 g/day). the predicted sediment ingestion rate for the kingfisher is 0.1 g/day. 
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LIFE HISTORY OF THE RACCOON (Procyon lotor) 

Raccoons are common and mostly nocturnal mammals inhabiting wooded areas near water, marshes, suburban areas, 

or virtually any area that can provide food, a den, and permanent water (Hoffmeister 1989; Jones and Birney 1988). 
Their dens are usually within 1,200 feet from a willix supply bur are siruared in an area where the den can remain dry 

(Hoffmeister 1989). These dens may be in hollow trees, burrows, caves, crevices in rock, haystacks, chimneys. or 

under logs (Hoffmeister 1989; Schwartz and Schwartz 1981). During periods of heavy snow or ice, raccoons will 
den together for several days (Schwartz and Schwarrz I98 I), n rh rrwire. they nre normnlly snlitary and remain active 
throughout the year (Jones and Birney 1988). 

Raccoons are opportunistic omnivores consuming various food items such as berries. fruit, nuts, corn, seeds. aquatlc 
and terrestrial invertebrates, eggs, frogs, snakes, fish, muskrats. and young waterfowl (Jones and Birney 1988; 

Schwartz and Schwartz 1981). Seasonal and local food availability appears to dictate dietary composition, although 

as a general rule, plant matter comprises a greater portion of the diet than does animal matter (Barbour and Davis 
1974). 

Breeding may occur from December through July, although most breeding occurs from January to March (Schwartz 
rind .Schwarlz 198 I: Jones and Birney 1988). Gestation lasts for approximately 63 days with litter sizes ranging frnm 

two to seven young (Barbour and Davis 1974). The young are weaned at 10 to 12 weeks, forage with the female 

parent well into the autumn. and are ready to breed their first winter (Barbour and Davis 1974). Natural predators of 

the raccoon include owls, hawks, bobcats, coyotes (Merritt 1987; Schwartz and Schwartz 1981). Most raccoons live 

less than 5 years in the wild (Schwartz and Schwartz 198 I). 

EXPOSURE PROFILE OF THE RACCOON (Procyon lofor) 

Adult raccoons weigh from 3 to I.5 kg (Merritt 1987; U.S. EPA 1993). The home range of this species vartes from 

13, to 12.350 acres (Merritt 1987). 

The food ingestion rate for a raccoon is reported to be approximately 500 g/day (Newell 1987); the water ingestion 

rate is estimated to be approximately 0.083 g/g BWlday. To express the water ingestion rate in units of dday. the 

water ingestion rate of 0.083 g/g BW/day was multiplied by the lowest reported body weight of 3 kg to yield a water 

ingestion rate of 24.9 g/day (24.9 ml/day). 

A soil ingestion rate of 9.4 percent of the total diet has been reported for the raccoon (Beyer er nf. 1994). To express 
this value In umts of g/day. the soil ingestion rate of 9.4 percent was multiplied by the food ingesrion rare of 300 

g/day to yield a soil ingestion rate of47 g/day. 
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LIFE HISTORY OF THE RACCOON (Procyon lotor) 

Raccoons are common and mostly nocturnal mammals inhabiting wooded areas near water, marshes, suburban areas. 
or virtually any area that can provide food. a den, and permanent water (Hoffmeister 1989; Jones and Birney 1988). 
Their dens are usually within 1,200 feet from a water supply but are sttuated tn an area where the den can rematn dry 

(Hoffmeister 1989). These dens may be in hollow trees, burrows, caves, crevices in rock, haystacks, chimneys, or 
under logs (Hoffmeister 1989; Schwartz and Schwartz 1981). During periods of heavy snow or ice. raccoons will 

den togcthcr for scvcrnl days (Schwartz and Schwartz 138 I). otherwise, they are normnlly solitnry rind remain active 

throughout the year (Jones and Birney 1988). 

Raccoons are opportunistic omnivores consuming various food items such as berries. fruit, nuts, corn, seeds. aquatic 
and terrestrial invertebrates. eggs, frogs, snakes, fish, muskrats. and young waterfowl (Jones and Birney 1988; 
Schwartz and Schwartz 198 I). Seasonal and local food availability appears to dictate dietary composition, although 
as a general rule. plant matter comprises a greater portion of the diet than does animal matter (Barbour and Davis 
1974). 

Breeding may occur from December through July, although most breeding occurs from January to March (Schwartz 
and Schwartz 1981; Jones and Birney 1988). Gestation lasts for approximately 63 days with litter sizes ranging from 
two to seven young (Barbour and Davis 1974). The young are weaned at 10 to 12 weeks, forage with the female 
parent well into the autumn. and are ready to breed their first winter (Barbour and Davis 1974). Natural predators of 
the raccoon include owls, hawks, bobcats. coyotes (Merritt 1987; Schwartz and Schwartz 1981). Most raccoons live 
less than 5 years in the wild (Schwartz and Schwartz 1981). 

EXPOSURE PROFILE OF THE RACCOON (P rocyor~ loror) 

Adult raccoons weigh from 3 to 15 kg (Merritt 1987; U.S. EPA 1993). The home range of this species varies from 
12 to 12.350 acres (Merritt 1987). 

The food ingestion rate for a raccoon is reported to be approximately 500 g/day (Newell 1987); the water ingestion 
rate is estimated to be approximately 0.083 g/g BW/day. To express the water ingestion rate in units of g/day, the 
water ingestion rclte of 0.083 g/g l3Wlda.y was multiplied by the lowest reported body weight of 3 kg to yield a water 

tngestton rate of 24.9 g/day (24.9 ml/day). 

A soil ingestion rate of 9.4 percent of the total diet has been reported for the raccoon (Beyer et al. 1994). To express 
this value in units of g/day, the soil ingestion rate of 9.4 percent was multiplied by the food ingestion rate of 500 
g/day to yield a soil ingestion rate of 47 @/da< 
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